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1. Introduction

This report presents the Screening Level Ecological Risk Assessment (SLERA) for Operable Units (OUs) I, 2,

and 3 of the Anniston Polychlorinated Biphenyl (PCB) Site (Site). This SLERA is a deliverable under the

August 4, 2003 Partial Consent Decree (CD) for the Site (United States Environmental Protection Agency

[USEPA], 2002) and was prepared on behalf of Pharmacia Corporation and Solutia Inc. as signatory parties to

the CD. Together, Pharmacia and Solutia are referred to as P/S. As described in the December 2004 Remedial

Investigation/Feasibility Study Work Plan (RJ/FS Work Plan; Blasland, Bouck & Lee, Inc. [BBL], 2004), the

SLERA comprises Steps I and 2 of the ecological risk assessment process, in which exposure and toxicity

parameters for ecological receptors that may be present in OUs I, 2, and 3 are biased toward conservatism (e.g.,

maximum concentrations in exposure media, most sensitive toxicity benchmarks) as per the USEPA guidance

(USEPA, I997a).

1.1 Purpose and Objective

The objective of this SLERA is to determine which constituents of potential concern (COPCs) and ecological

exposure pathways associated with OUs I, 2, and 3 represent a negligible risk and which represent a potential

for adverse effects and require a more thorough assessment in a baseline ecological risk assessment (BERA).

Screening of the COPCs is conducted using available data, with the understanding that the COPC list may be

modified under an Adaptive Site Management (ASM) Process as additional chemical characterization data are

collected. The screening level exposure pathways analysis is an evaluation of receptors and habitats, and is used

to identify and document the presence of active and complete exposure pathways in OUs I, 2 and 3 as an added

component of the screening assessment process. Habitat areas within OUs I, 2 and 3 that do not have active and

complete pathways wi l l be eliminated from further risk analysis, while habitat areas with active and complete

pathways and where COPCs are either present above threshold concentrations or cannot be excluded due to lack

of information wi l l be passed to a BERA. The BERAs for OUs I, 2, and 3 wi l l be coordinated with the

ecological risk assessment presently being planned for OU-4 of the Site.
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1.2 Technical Approach

Data collected during investigations conducted under the Resource Conservation and Recovery Act (RCRA)

Corrective Action Program were used to develop this SLERA. These data are presented and described in the

Phase I - Conceptual Site Model Report for the Anniston PCB Site (Phase I CSM Report) (BBL, 2003) and the

Off-Site RCRA Facility Investigation (RFI) Report (Off-Site Report; BBL, 2000b). These reports are the

primary sources of information on exposure media concentrations as well as potential sources of chemicals,

release mechanisms, exposure pathways and routes, and receptors applicable to the current assessment.

This report was developed in accordance with the CD and the eight-step process described by the USEPA in the

Ecological Risk Assessment Guidance for Siiperfund: Process for Designing and Conducting Ecological Risk

Assessment (see figure on next page, adapted from USEPA, I997a) and follows the recommendations of the

USEPA's supplemental guidance document, Amended Guidance on Ecological Risk Assessment at Military

Bases: Process Considerations, Timing of Activities, and Inclusion of Stakeholders (USEPA, 2000). The

methodology developed by the USEPA provides a rational, science-based approach for evaluating ecological

risks for remedial decision making and the Site administrat ive record. This report describes the completion of

the screening level portion of the ecological risk assessment process using readily available exposure media data

(Steps I and 2 of the ecological risk assessment process).

The in i t ia l screening for COPCs presented in this report follows a systematic process. The basic COPC

identification process includes a comparison of PCBs and other constituent concentrations measured in

environmental media to conservative screening thresholds. COPCs include substances in Table I of Exhibit F

of the CD for the Site (USEPA, 2002) and the broader list of constituents identified by the USEPA in a letter to

P/S dated March 13, 2003 (USEPA, 2003) and clarified in a letter dated August 19, 2005 (USEPA, 2005). The

process for refining the list of COPCs will follow an ASM approach that incorporates the data and associated

findings from OUs 1, 2 and 3 into the planning process. The ASM approach wi l l also be used to refine and

revise the receptors and exposure pathways evaluated in subsequent phases of the risk assessment.

Incorporating ASM into the process to scope the supplemental investigations, if any, at OUs 1, 2, and 3 is a

scientif ical ly valid approach that is often used by the USEPA for planning and managing watershed issues

(USEPA, 2004) and by governmental agencies for federal site restoration, as outlined in the recent publication

from the National Research Council (NRC), Environmental Cleanup at Navy Facilities: Adaptive Site

Management (NRC, 2003). The NRC has also recommended the use of ASM for sites with PCB-contaminated
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sediment (NRC, 2001). Much of the framework for the ASM process stems from recommendations by the

Presidential/Congressional Commission of Risk Assessment and Risk Management that include multiple steps

for problem formulation, process design, option identification, information gathering, synthesis, decision,

implementation, and evaluation (Presidential/Congressional Commission, 1997). The ASM approach is also

supported by recent draft guidance from the USEPA for contaminated sediment remediation.

C
om

pi
le

 E
xi

st
in

g 
£

1 
In

fo
rm

at
io

n
 

i

J
' 

'
j 

D
at

a 
C

o
lle

ct
io

n

'

STEP 1: PRELIMINARY
. Site Visil
• Problem Formulation
• Toxicily Evaluation

L STEP 2: PRELIMINARY
. Exposure Estimate
. Risk Calculation

STEP 3: PROBLEM FORMULATION

I Toxicity Evaluation

Endpoinls

1

Conceptual Model
Exposure Pathways

1 Questions/Hypotheses |

! Risk Assessor £
nnd Risk Manager

Agroemenl

1

:
SMDP t

t

STEP 4: STUDY DESIGN AND DQO PROCESS
• Lines of Evidence
• Measurement Endpoinls

WorV Plan and Sempling ond Analysis Plan

««ij*"*<i*»»-»..«*fc ~'m-«i*«j

SMDP ?

Wavwuwi.w^fw-afw^ w

Hi SMDP
H ,_ . *

STEP 5: VERIFICATION OF FIELD \ f

SAMPLING PLAN

STEP 6: SITE INVESTIGATION
DATA ANALYSIS
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As a component of the overall systematic process, compounds for which environmental media data and/or

ecological screening values (ESVs) are lacking and for which there are active or complete exposure pathways

will be carried through to the BERA. Screening for active and complete exposure pathways is conducted using

USEPA rapid bioassessment protocols (for aquatic habitats) and a site-specific modification of the terrestrial

wildlife habitat evaluation procedures developed by the Kansas Department of Wildlife and Parks (KDWP,

2004).

1.3 Report Organization

In addition to this introduction, this report is organized into the following sections: Section 2 contains

background information, including descriptions of the OUs, and pertinent historical details. Section 3 presents

Steps I and 2 of the risk assessment process along with an exposure pathways analysis. A discussion of

uncertainty is included in Section 4, and overall conclusions are presented in Section 5. References cited in the

report are listed in Section 6.
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2. Background Information

2.1 Site Description

The Site is located in the north-central part of Alabama and has been evaluated extensively over the past 20

years. Work in OUs I, 2, and 3 has included a combination of investigative and remedial efforts conducted

under the guidance of the Alabama Department of Environmental Management (ADEM) and the USEPA.

Historically, the efforts under RCRA have included the general areas of the Anniston Facility, which were called

the "On-Site" areas, and areas downstream of the Facility, called the "Off-Site" areas. These historical terms

have been replaced by "On-Facility" and "Off-Facility," since the entire Facility property is part of the Anniston

PCB Site. On-Site and Off-Site are now only maintained to reflect the actual titles of documents or specific

studies.

2.1.1 Operable Units 1 and 2 (OU-1/OU-2)

OU-l/OU-2 consists of both residential and non-residential properties located upstream of Highway 78 (Figure

I) up to and surrounding the Facility area (OU-3). The geography of this area includes properties that are

immediately north and east of the Facility that were historically part of the "On-Site" area, and non-residential

areas that have historically been addressed under the Administrative Order on Consent (e.g., the I Ith Street

Ditch and West 9th Street Creek). The Administrat ive Order on Consent (AOC) was executed between Solutia

and the USEPA (USEPA, 2001).

The lateral bounds of the non-residential properties potentially include both floodplain and non-floodplain

properties. Given the immediate focus on the residential portions of the Site, the lateral extent of the non-

residential portions of OU-l/OU-2 wi l l be established once the sampling of residential areas has been

sufficiently implemented. Residential properties located in the Oxford Lakes Neighborhood Zone (Zone OLN)

are also included in OU-l/OU-2. The residential properties included in this OU were selected based on the

specific land use classification addressed by the Non-Time Critical (NTC) Removal Agreement (Appendix G to

the CD), and the unique and specific requirements identified under the NTC Removal Agreement.

Although there are both residential and non-residential land uses in OU-l/OU-2, the OU as a whole is

contiguous and ecological receptor populations potentially inhabi t ing the area do not dis t inguish between human
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constructed land-use restrictions or artificial boundaries (i.e., d iv id ing lines between residential and non-

residential properties). Rather, the entire Snow Creek floodplain and stream channel could be contacted with

equal probability, and the primary factor dictating ecological use of this area is habitat quality. The various land

uses wi th in OU-l/OU-2 are described in Section 3.1.1.

2.1.2 Operable Unit 3 (OU-3)

OU-3 consists of the Facility itself including the plant site, the South Landfi l l and the West End Landfi l l . This

OU is bordered to the north by the railway, by Coldwater Mountain to the south, by Clydesdale Avenue to the

east, and by First Avenue to the west (Figure 2). Investigative and remedial efforts in OU-3 have included

surface and subsurface soils, groundwater, and air media. Major remedial efforts have been undertaken to

control stonnwater flow around the Facility and to contain Facility-related source areas. In addition, the

consislent industr ia l character of th is area and associated deed restrictions differentiate it from other areas of the

Site.

2.2 Manufacturing History

Manufacturing operations at the Facility began in 1917. A variety of organic and inorganic chemicals have been

produced at the Facility during its history, including PCBs, ethyl parathion (parathion), paranitrophenol (PNP),

and phosphorus pentasulfide. The Facility currently manufactures polyphenyl compounds (non-halogenated)

that are used in a variety of heat-transfer fluid, plasticizer, and lubricant applications. PCBs were produced at

the Facility from the late 1920s to 1971. Chlorine was also produced at the Facility between the 1950s and 1969

for the sole purpose of supporting PCB manufacturing (Colder Associates, Inc. [Colder], 2002).

2.3 Regulatory Context

Completion of ecological risk assessments was identified as Task 5 for both OU-l/OU-2 and OU-3 in the RI/FS

Work Plan (BBL, 2004). In i t i a l l y , the SLERAs for the two OUs were developed separately, and the results were

provided as Appendices E (OU-l/OU-2) and F (OU-3) of the RJ/FS Work Plan. At the time the RJ/FS Work

Plan was submitted, plans were underway to conduct semi-quantitative surveys of resident biota in both OUs.

The surveys were designed to provide addit ional empirical evidence to reduce uncertainty associated with the

risk assessment process. After the semi-quantitative surveys were completed and P/S received USEPA's

comments on the i n i t i a l SLERAs, it became clear that there was no longer any compelling reason to maintain

BLASLAND. BOUCK & LEE, INC.
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the two SLERAs as separate documents. As a result, this revision presents a combined SLERA for OUs 1, 2,

and 3 and fu l f i l l s the commitments made in the RJ/FS Work Plan and obligations outlined the CD.
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3. Ecological Evaluation

This SLERA closely follows the USEPA guidance for performing ecological risk assessments (USEPA, 1997a

and 2000). SLERAs are conducted using assumptions that maximize the exposure and risk estimates so that

only those chemicals that represent a de minimis risk are eliminated from further consideration. Those that

potentially pose an unacceptable risk - based either on exceedance of screening thresholds or a lack of

concentration or toxicological threshold data - are retained for consideration in subsequent steps of the

assessment. The applicable risk assessment guidance documents have been considered in this analysis to

identify chemical constituents detected in OUs I, 2, and 3 that potentially pose a risk to resident ecological

receptor populations. The three main components of this assessment include the problem formulation phase,

ecological effects evaluation phase, and the exposure/risk calculation phase. Each phase/step is discussed below

in context of the SLERA for OUs 1. 2, and 3.

The SLERA for OUs 1, 2, and 3 is associated with explicit boundaries, assumptions, and extrapolations that

have a direct influence on how the results are interpreted and used. The l imi t s are as follows:

• This assessment is l im i t ed to ecological receptor populations in OUs 1, 2, and 3.

• Data for exposure media were extracted from m u l t i p l e sources available as of April 2004.

• A conservative approach was used in exposure and risk modeling where the highest validated media

concentrations and lowest toxicity thresholds were combined to yield a high-end risk estimate.

• Existing media-specific benchmarks from the published li terature were used (e.g., soil screening

concentrations from USEPA Region 4).

• This assessment is deterministic in nature as it uses a single point estimate rather than distributions of

input variables. As such, it does not include quantification of uncertainty in model input variables.

• A maximal exposure scenario is assumed, where ecological receptors l ive and forage in the area of

concern 100% of their t ime (assuming an Area Use Factor of 1).

• The exposure pathways assessment step is enhanced to ensure that the only constituents forwarded to

the BERA are those for which active or complete exposure pathways are present.
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3.1 Step 1: Screening Level Problem Formulation and Ecological Effects Evaluation

The purpose of the screening level problem formulation step is to develop a CSM that illustrates the flux of

chemicals (considering fate and transport) relative to physical characteristics, potential exposure pathways of

biota, specific ecological endpoints, and mechanisms of toxicity in OUs I, 2, and 3 (USEPA, I997a). As part of

this step, Figures 3 through 7 were developed to illustrate the exposure pathways associated with OUs I, 2, and

3, where ecological receptors may be exposed to PCBs and other COPCs via contact with sediment, surface

water, floodplain soil, air, and food. These figures depict simplified ecosystems present in OUs I, 2, and 3 and

show the fate and transport and potential exposure pathways for the main COPC groups (PCBs and methyl

mercury - Figure 3, metals - Figure 4, other semivolatile organic compounds [SVOCs] — Figure 5, volatile

organic compounds [VOCs] - Figure 6, and organophosphorous pesticides [OPs] - Figure 7).

The ecological setting, potential former sources, and the COPCs are identified in Step I. Fate and transport

mechanisms at the Site (primarily for PCBs and methyl mercury), pathways and routes of exposure, potential

receptors, and assessment and measurement endpoints are also discussed below with an ecological effects

evaluation for screening purposes.

3.1.1 Ecological Setting

In a screening level risk assessment, an understanding of the ecological setting (habitat characteristics) is a

critical component of the overall investigation (USEPA, 2000). Given its importance, the ecological setting of

non-residential, residential, and industrial properties in OUs I, 2, and 3 have been investigated by risk assessors

and ecologists on three occasions: October of 2001; May of 2002; and October of 2003. Results from the

October 2001 and May 2002 investigations were or iginal ly reported in the Phase I CSM Report (BBL, 2003),

and the results from all three investigations with respect to the ecological setting are described below in terms of

dominant features provided by Snow Creek, land use along the Creek, and land use at the Facility. Vegetation

and wi ld l i fe species that were observed during Site visits are identified in Tables I and 2.
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3.1.1.1 Snow Creek

Snow Creek is a small urban drainage way that flows through the City of Anniston into the Town of Oxford,

Alabama, before its confluence with Choccolocco Creek just south of Interstate 20 near the Choccolocco Creek

Water Treatment Facility. Aquatic habitat in the upstream reaches of Snow Creek (north of U.S. Highway 78) is

limited; there are drainage ditches along residential roads that flow into the Creek, and as it moves south it is

heavily channelized through dense areas of residential, commercial, and industr ia l land use. In areas where

concrete sluiceways channelize the Creek (Figures 8 and 9), substrate, aquatic vegetation, and bank features are

lacking or are insufficient as habitat for aquatic organisms or wi ld l i fe . Previous studies have found that these

areas, which are most prevalent above Noble Street, score low in habitat quality (BBL, 2000b). However, other

areas of the Creek have not been altered to the same degree, specifically the portion of Snow Creek below Noble

Street and above U.S. Highway 78. These areas have banks with riparian vegetation, a sandy-silt mix of

substrate and depositional bars, and occasional riffle-run-pools (Figure 10). During heavy rains the surface

water levels rise considerably in the Creek, and turbidi ty is visibly evident. At the southern l i m i t of Snow Creek

in OU-l/OU-2, surface waters flow into a long underground culvert beneath the Quintard Mall (Figure I I ) ,

which is an area devoid of any quality ecological habitat.

Because of the notable change in the portion of the Creek below U.S. Highway 78 and its similarities in

important habitat characteristics to Choccolocco Creek, the lower portion of Snow Creek was included in OU-4.

Thus, the southern border of OU-l/OU-2 is U.S. Highway 78.

Signs of habital l imitations include the dominance of organisms such as midges (Chironomidae) (Barbour et al.,

1999) that occur in relatively high abundance (BBL, 2000a). Another indication of poor habitat quality is the

presence of Alligator weed (Alternathera philoeroicles), an exotic aquatic plant that is so dense in the Creek

during warmer months that at periods of low flow it severely blocks the Creek channel. In other areas of the

Creek where there are faster-flowing riffles over cobbled substrate (predominantly below South Noble Street),

other species, including two families of mayflies (Baetidae and Heptageniidae), dragonflies (Coenagrionidae),

dobsonflies (Corydalidae), riffle beetles (Elmiciae), water scavenger beetles (Hydrophilidae), stoneflies (mostly

Hydroptilidae), and several families of freshwater snails have been observed. In addition, sunfish have been

observed using small pools of the Creek where there is adequate bank cover. Banks, riparian corridors, and

floodplains of Snow Creek above Highway 78 are all modified by human development.
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Land Use Bordering Snow Creek

Several classifications of land use in OU-l/OU-2 were surveyed as potential habitat for wildlife. The findings

are described below.

Residential. Most of the habitat available to ecological species in these areas is l imited to maintained lawns

with sparse and arranged ornamental (and often exotic/"non-native") trees and shrubs (Figures 12 and 13).

Impervious layers, as represented by paved driveways, rooftops, streets, or large parking areas, are present

throughout the residential communities and provide little, if any, significant habitat (Figure 14). Mowed lawns

of some residential properties are maintained right up to the edge of Snow Creek (Figure 15). In these cases,

there is little habitat in the form of cover or forage for terrestrial wildlife. In other locations where residential

properties do not border the Creek, riparian habitat along the top of the creek bank (although typically narrow)

provides some habitat for species of songbirds and "urban" wi ld l i f e (e.g., skunks, raccoons, squirrels, etc.).

However, these areas are somewhat isolated by surrounding dense, residential communities (and other land

uses), and therefore access is l ikely constrained.

Habitats associated with residential communities are most dominant in sections of OU-l/OU-2 immediately

north and south of Route 202 and to the west of Route 21 in Anniston (Figure 1). Several other residential

communities are present along the west side of Noble Street and on Main Street in Oxford.

Industrial. Land use in industrial areas is dominated by the presence of commercial buildings, manufacturing

facilities, junkyards, parking areas, railroad tracks, and areas with impervious cover (usually greater than 80%),

or if not impervious, groundcover disturbed by maintenance, excavation, or debris (Figures 16 and 17).

Potential habitats are primarily disturbed or abandoned fields, patches of urban scrub/shrub forest, or maintained

lawns with sparse ornamental trees and shrubs. Little or no wi ld l i f e were observed at locations throughout

industrial areas.

Commercial. Land use in commercial areas is dominated by retail structures, single stores, strip malls,

associated parking areas, landscaping, stormwater facilities, and areas with an impervious cover (usually greater

than 80%) (Figures 18 and 19). Potential habitats consist of maintained lawns, and sparse ornamental trees and

shrubs. Little or no wi ld l i f e were observed in these areas.
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Recreational/School. Land use in these areas is dominated by playgrounds, ball fields, and large areas of

maintained and manicured lawns (nearly 100% cover) (Figures 20 and 21). Functional ecological habitats are

confined to less regularly maintained fields where songbirds typical of urban environments were observed

foraging.

Stormwater Retention Structure. Located just east of the Facility (OU-3), the retention structure is used to

control the flow of surface water runoff directed from the South Landfill. The retention structure does not

support either ful ly functional terrestrial habitat (because of frequent inundation) or fu l ly functional aquatic

habitat (because of concomitant drying). The habitat here is disturbed by the wetting and drying cycles, and it is

mainly opportunistic - only rapid-colonizing aquatic and terrestrial species were observed in or around the

retention structure.

Non-residential areas (primarily associated with transportation infrastructure, including roadways and railroad

beds) are found throughout OU-l/OU-2. There is moderate density of transportation infrastructure in the

residential communities within the City of Anniston. The proportion of such land uses is greater as one

proceeds south along Snow Creek, Southern Railroad, Quintard Drive, and Noble Street towards Oxford. These

main roads and the active railway through Anniston are used heavily by motorists and trains, respectively. In

fact, it is this high density transportation infrastructure that limits the abundance and quality of terrestrial habitat

by creating small, isolated patches of field or forested habitat.

Many of the terrestrial habitats that are provided by trees and shrubs ( including a high proportion of non-native

species) are confined to the steep altered edge of Snow Creek. Here, habitats are provided by mimosa (Albizia

julibrissin), sycamore (Plataniis occidentalis), box elder (Acer negundo), slipper}' elm (Ulmus fulva), privet

(Lignstrum vulgare), white aster (Aster vimineus), and evening primrose (Oenothera biennis). These habitats

are disturbed by pruning. Other locations where trees and shrubs are present are in small, undeveloped areas

that border residential, commercial, or industrial properties near the Southern Railroad tracks. Major species in

these habitats include mimosa (Albizia julibrissin), mult i f lora rose (Rosa multiflora), tree-of-heaven (Ailanthus

altissiina), and kudzu (Pueraria montana). These are invasive forms that have colonized the disturbed habitats

in this area.

Both residential and non-residential land uses have altered the floodplain of Snow Creek. Over time, there have

been many alterations to the Creek itself, and significant development of residential and non-residential

properties wi th in the floodplain have altered topography and floodplain boundaries. For example, the extensive
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concrete sluiceways in upstream reaches of Snow Creek eliminated bank habitat, substrate, and a functional

floodplain. Land is developed immediately along the Creek in these areas. In addition, the development of the

Quintard Mall directly on top of Snow Creek and the floodplain completely eliminates any habitat for aquatic or

terrestrial organisms. There are some areas of Snow Creek where small pools, riffles, and runs may provide

limited habitat for aquatic organisms; however, these areas are limited in size relative to the overall length of the

creek. For terrestrial habitats, the extensive developed land areas have consumed much of the contiguous

habitat that was in place before the development of Anniston and Oxford. What are left are only small, isolated

patches of disturbed land that have limited capacity to support wildl i fe communities.

3.1.1.2 The Facility

The Facility area (OU-3) is largely occupied by buildings, parking lots, other areas actively used for indus t r ia l

purposes, and impervious surfaces. As a result, "habitat" in this area is primari ly characterized by impervious

surfaces (e.g., pavement, structures), with small strips and medians of mowed and maintained lawns and

decorative plantings. Based on direct observation of habitat characteristics, there does not appear to be a

functional ecosystem wi th in OU-3. Furthermore, the Facility is fenced off, potential ly restricting terrestrial

wi ldl i fe access to the area.

Land Use at the Facility

Several dist inct areas wi th in the Facility were surveyed to assess the presence or absence of potential ecological

habitat . The results are described below.

West End Landfill . The West End Landfi l l is a mowed and maintained capped landf i l l surrounded by

residential properties and parking lots (Figure 22). The landf i l l surface itself is open space, but there is little

habitat structure and no surface water. The intensely bui l t environment of the surrounding parcels, including the

presence of an APCO substation, appears to render this area unattractive to ecological receptors.

Maintained Grounds (Northeast). Maintained parcels in the northeastern portion of the Facility are routinely

mowed, and surrounding areas are disturbed and managed. The area appears to have litt le or no ecological value

(Figure 23).
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Open Area. A small open area, containing picnic tables, trash cans, and walking paths is located in the

southeastern portion of the Facility. This small area of open space has compacted soils, ornamental plantings, is

limited in size, and is surrounded by larger areas that have little ecological value.

South Landfill. The South Landfi l l is routinely mowed and maintained in conjunction with the Facility's

RCRA Permit requirements. Open space is l imited to disturbed vegetation growing no more than 20 centimeters

high. No surface water is present, and an interceptor dike/berm was installed to divert clean water away from

the landf i l l area. There is no habitat structure (beyond the mowed vegetation), and no cover for wi ld l i f e (Figure

24). While rodents (voles and/or mice) or other small mammals l ike chipmunks might inhabit the mowed

landf i l l surface, the open and exposed conditions do not favor larger, higher trophic level organisms.

Surrounding parcels do support some habitat and edge environments, but these cut-over woodlots and second

growth weedy parcels are small and subject to frequent disturbance. Because the surrounding parcels support

some cover habitat, there is l ike ly to be an incidental w i ld l i f e presence on the South Landf i l l . However, the

South Landf i l l habitat itself appears to be poor and l ikely provides l i t t le or no ecological foundation for birds

and mammals to feed or breed.

3.1.2 Exposure Pathways Analysis: Habitat and Biological Assessment

USEPA guidelines for ecological risk assessments (USEPA, 1998) emphasize the importance of ecosystem and

receptor characteristics in defining exposure pathways. In an expanded depiction of the ecological risk

assessment framework (Figure I-2 in USEPA, 1998), "measures of ecosystem and receptor characteristics" is

given a central place in the analysis phase of the risk assessment. Together, characteristics of the ecosystems

and receptors potentially subject to releases are used to define completed exposure pathways (USEPA, I997a).

In June of 2005, a detailed biological survey and habitat assessment were performed to supplement the

information provided above on the ecological settings within OUs I, 2, and 3. The procedures followed in the

biological surveys were approved by USEPA on June 8, 2005, and the use of biological indices to evaluate the

biological survey data was discussed during an August 30, 2005 meeting and subsequent telephone

conversations between USEPA and P/S. The approach is described in detail in the following sections of this

report. This field work documented key ecosystem and receptor characteristics for defining screening level

exposure pathways and determining pathways that must be forwarded to the BERA for further assessment.

Field work for habitat and biological assessment elements was conducted by a team that included a participant
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from USEPA, who observed operations for quality assurance purposes, participated in field assessment

decisions, and confirmed field observations.

The goal of the habitat and biological assessments conducted in OUs 1, 2, and 3 between June 9 and 14, 2005

was to reduce uncertainties associated with exposure pathways and potential ecological receptors. The methods

and results of the habitat and biological assessments are presented here, and these findings are used to support a

more detailed analysis of the relationship between ecological receptors and exposure at each OU.

Specific objectives of the habitat and biological assessments described in this section of the SLERA are as

follows:

• Assess the type and quality of habitat provided by aquatic and riparian habitats in OU-l/OU-2 and

terrestrial habitat in OU-3;

• Assess the presence and composition of the benthic macroinvertebrate (BMI) community in Snow

Creek and a stormwater retention structure (OU-l/OU-2);

• Assess the presence and composition of fish communities in Snow Creek and a stormwater retention

structure (OU-l/OU-2);

• Assess the use of the OUs by avian and terrestrial wi ldl i fe ; and

• Assess the presence and composition of invertebrate, avian, and mammalian communities in OU-3.

3.1.2.1 General Approach

Aquat ic and riparian (creek bank) habitats are the primary habitat types associated with OU-l/OU-2, and

terrestrial habitats are the primary habitat type associated wi th OU-3. The habitat assessment for pathways

analysis is based on two different protocols, one for aquatic habitats and one for terrestrial. Each is described

below.

I. USEPA Rapid Bioassessment Protocols. In 1999, the USEPA released a revised version of Rapid

Bioassessment Protocols for Use in Wadeable Streams and Rivers (R.BP) (Barbour et al., 1999). This

document lists protocols that are a synthesis of existing methods used by numerous federal and state

agencies. Observations of aquatic habitat and biological organisms are collected and scored for each
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location where the protocols are applied. These protocols can be applied to a wide range of programs,

including support of ecological risk assessments for aquatic environments. The methods described in

the RBP document were used in the assessment activities performed in OU-l/OU-2 (Snow Creek) and

the stormwater retention structure. These protocols cannot be used for terrestrial habitat evaluations.

2. Kansas Department of Wildlife and Parks Method. The K.DWP has published a method for the

quanti tat ive evaluation of terrestrial wi ld l i fe habitat quality (KDWP, 2004). The Kansas Parks Method

(KPM) is a terrestrial analog of that used in the RBP, and represents a consolidation of methods used by

Kansas State agencies and the U.S. Soil Conservation Service. The method is used to assign a value

from 0.0 to 10.0 (a KP Value Score) to represent the quality of an evaluated habitat compared to an

optimum habitat, which is represented by a score of 10. The method focuses on terrestrial habitats of

woodlands, rangeland, pastureland, cropland, wetlands, and odd areas. The KPM was applied to

terrestrial habitat quality assessment activities performed in each of the OUs by comparing Site habitat

quality values to the conditions expected in a ful ly developed regional "climax" community of forest

and woodland. As published, the KPM is designed for applications in natural and/or agricultural

landscapes, and the method incorporates a habitat interspersion score to account for the quality of

habitats adjacent to the assessment location. The KPM interspersion parameter is evaluated by

categorizing adjacent habitats as woodland, rangeland, pasture, wetlands, cropland, odd areas, or

streams and impoundments. As described in Section 3.1.1, habitat components of OU-l/OU-2 and OU-

3 are isolated patches in intensely developed, urbanized, and managed landscapes. To apply the KPM at

the Anniston PCB Site, a Site-specific interspersion factor was incorporated to account for the

developed, urban nature of the watershed. This interspersion factor of-1.0 was applied to the KP Value

Score resulting from the characteristics of the highest quality habitat in each evaluation area. This

modification extends the KPM and makes it applicable in the land use matrix along Snow Creek and in

OU-3.

The technical basis for using the KPM at the Site was to provide, in addition to the RBP developed by USEPA

for aquatic habitats, a semi-quanti tat ive means for scoring terrestrial wi ld l i f e habitats. Much of the terrestrial

habitat that exists at the Site is confined to narrow (and sometimes fragmented) bands of habitat along Snow

Creek that are surrounded by a well-established urban setting of commercial, industrial, and residential land

uses. In addition, terrestrial habitats at the Facility are pr imari ly those that result from successional changes that

arise from frequent land management practice (i.e., mowing, bush-hogging, capping, etc.). The KPM is a useful
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tool for picking up where the RBP leaves off- at assessing the value of terrestrial habitats above the river bank

a n d i n O U - 3 .

However, it is important to point out that by design the KPM can only be applied to those areas where wildl i fe

habitat is actually present. The method highlights woodland, rangeland, pasture, cropland, wetland, and odd

areas for evaluation, and scores (called component points in the method) are presented on a positive scale. For

example, in odd areas, the method seeks to score (at a min imum) the positive attributes of cover provided by

woody or herbaceous vegetation, even if this vegetation is non-native. Negative scores are possible, but usually

only when adjacent habitat is absent.

For this Site, the data that were evaluated in the KPM were collected from wi ld l i f e habitat transects specifically

established in fragmented and/or narrow areas where habitat is present. Areas adjacent to these habitats were

almost always larger, primarily occupied by active human uses or actively managed, and completely devoid of

habitat features (i.e., parking lots, railroad tracks, abandoned construction equipment, etc.). It is this aspect of

habitat qual i ty that is reflected in the Site-specific interspersion score for the Anniston application of the KPM

method. To apply the KPM, we scored each location on the KPM field key following assessment guidance in

the methods description. Locations were scored from field notes, field photographs, and aerial photographs

following completion of the field surveys. The in i t i a l scores were then adjusted by applying the Site-specific

interspersion factor of-1.0 to account for the developed, urban nature of the area.

Results (summarized in Table 6) are described in more detail below. Field notes, field data sheets, and copies of

pages from the field book are provided in Appendix A1, and photographs of OU-l/OU-2 and OU-3 are included

as Figures 8 through 24. The photographs of OU-l/OU-2 show the wide variety of land use in the area. Since

the majority of OU-l/OU-2 does not contain "surveyable" wi ld l i fe habitat due to the dominance of residential,

commercial, and industrial land uses and the KPM cannot be applied where there is no habitat, much of the OU

was not included in the habitat and biological assessment. The survey locations were therefore purposefully

biased toward the highest quality habitat present in OU-l/OU-2.

1 There are some entries in the field data sheets that refer to the field book for more information. Pages from the field book
are also included in Appendix A.

BLASLAND. BOUCK & LEE. INC.

1/9/06 engineers, sci'en/isls. econoniis/s 3-10
03552622SLERA FINAL.doc



Annislon PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1,2, and 3
Revision: 1

Date: December 2005

3.1.2.2 OU-1/OU-2

Station reconnaissance, habitat, and biological surveys for OU-l/OU-2 were conducted between June 9 and 16,

2005. The overall approach used by the field ecologist team was to preliminarily identify station locations,

confirm tasks, and initiate data collection in support of the RBP and KPM. Detailed methods for data

collections are described below. Results are described in Sections 3.3.1 and 3.3.3.

3.1.2.2.1 Station Siting

A preliminary reconnaissance was conducted by field ecologists before implementing the RBP methodology for

Snow Creek to identify sample locations. Five sampling reaches for OU-l/OU-2, each approximately 100

meters in length, were distributed along Snow Creek (Figure 25). These reaches were selected to reflect

conditions that adequately represent the natural heterogeneity of habitats that exist in Snow Creek. Data

collected during previous investigations and reconnaissance activities indicate that significant portions of Snow

Creek have been stabilized, channelized, and/or hardscaped to the point that natural conditions no longer exist in

these areas. The channelized areas fragment the natural order of Snow Creek such that the continuity of

hydrogeomorphic processes is disturbed. These areas were not surveyed as habitat. The five sample reaches

that were assessed are indicative of the range of remnant natural conditions (pools, riffles, runs with natural

substrate) that currently exist in Snow Creek.

In addition to Snow Creek, previous reconnaissance efforts identified the stormwater retention structure east of

the Facility as a feature that may provide aquatic habitat. As such, the retention structure was selected as a sixth

biological assessment sampling location. Figure 36 presents the stormwater retention structure biological

assessment sample locations.

3.1.2.2.2 Biological Reconnaissance (BioRecon)

Following a confirmation of sample locations in Snow Creek, a modified version of the BioRecon evaluation

technique, outlined in the RBP Guidance, was used at each sample reach to confirm that the reach was suitable

for further assessment. Mul t ip le habitat types were consistently present in each reach, and RPB protocols for

further sampling within a mult iple-habi ta t reach were used. Kicks and/or jabs with a standard D-ring net [0.3
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meter opening with 500 micrometer (urn) mesh] were used to sample the substrate for BMI in subhabitats. A

jab consisted of sweeping the D-ring net through aquatic vegetation or against a vegetated rock for a distance of

0.5 meters. A kick consisted of placing the head of the net against the substrate, so that the net opening was

facing upstream, then disturbing the sediment in front of the net for a distance of 0.5 meters and allowing the

substrate temporarily suspended in the water column to drift with the current into the net. In pooled water

without current, the net was gently moved through the water above the disturbed area to collect the kick sample.

In accordance with the BioRecon protocol, four kicks or jabs were distributed among the different habitat types.

If fewer than four habitat types were identified, one jab/kick was performed in each habitat and the remaining

jabs/kicks targeted the most productive habitat type. After collection of the 4-kick/jab sample, the contents of

the net were emptied into a shallow pan. Invertebrates were separated from the litter, and the specimens were

identified and enumerated in the field by an aquatic ecologist. BMI tallies were evaluated to characterize the

suitabil i ty, productivity, and habitabil i ty of the assessed stream reach. Each reach assessed during BioRecon

activities was evaluated based on these characteristics and then evaluated as part of a detailed BMI community

assessment. Distribution of the sampling effort in each reach is presented in Table 7.

3.1.2.2.3 Habitat Assessment

Aquatic and Creek Bank

Aquatic and creek bank habitats in Snow Creek along each sampling reach were evaluated using RPB methods.

Assessment activities were conducted by a team of three ecologists. In i t i a l ly , the field team walked the length

of the reach to get an overview of available habitat types and stream reach features and to reach consensus on

the representativeness of sample locations in the reach. The upper and lower boundaries of the reach were

recorded using Global Positioning System (GPS) coordinates. General information and physical

characterization observations were recorded on the Physical Characterization/Water Quality Field Data Sheet

provided in the RBP Guidance. Completed field data sheets are included in Appendix A. Water quality

assessment information was collected from the area of the reach best representing flow, depth, and substrate

conditions for the entire reach. Water depth was measured with a survey rod marked in tenths of a foot (ft).

Flow rate was measured using a Marsh-McBurney Flowmate 2000 fiowmeter. Surface water qual i ty parameters

(pH, temperature, conductivity, turbidity, dissolved oxygen, and oxidation-reduction potential) were measured

using a Horiba U-22 in situ mult i-parameter probe. Flow rate and water quality parameters were collected from

approximately 0.5 ft above the sediment surface to characterize benthic conditions. Sampling personnel
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approached the measurement location from downstream and remained downstream during measurement to

avoid substrate disturbance in the vicinity of the probes. Surface water information was recorded on the

Physical Characterization/Water Quality Field Data Sheet provided in the RPB Guidance. Completed field data

sheets and pages from the field book are included in Appendix A.

After water quality information was collected, the field team conducted a visual-based habitat assessment,

scored each reach, and recorded the information on the Habitat Assessment Field Data Sheet provided in the

RBP Guidance. Completed field data sheets are included in Appendix A. The field team discussed each

variable or parameter to develop a consensus-based score. Periodic quality assurance spot checks of precision

and accuracy between team members were performed to assess a parameter i n d i v i d u a l l y , and then compare the

ind iv idua l assessment to those from other team members. The variabi l i ty between scores and an explanation of

factors responsible for the var iabi l i ty (i.e., differences in parameter interpretation, greater significance of certain

variables, etc.) was discussed to establish consistency between team members.

Terrestrial

Terrestrial habitats in OU-l/OU-2 were assessed based on a general description of primary habitat, approximate

percent cover of habitat types, dominant vegetation, vegetation density, vegetation height, bordering land use,

and evidence of na tura l or anthropogenic disturbance. The quali tat ive habitat evaluations were collected as

additional data at each of the sample locations in Snow Creek and in the stormwater retention structure.

3.1.2.2.4 Benthic Macroinvertebrate (BMI) Community Assessment

Habitat types varied between and within the ind iv idua l sampling reaches. As such, a mult iple-habitat sampling

technique was chosen to proportionally represent each habitat type present in the sampling reaches along Snow

Creek. Suitable and productive habitat types retained during the BioRecon stage for detailed assessment were

sampled during the BMI community assessment activities. Each habitat type wi th in a sampling reach was

assigned a percentage representing the portion of that reach covered by that habitat type. A combination of 20

jabs and kicks were divided among the habitat types according to the given percentages (i.e., Habitat A covered

20% of the reach; therefore, 4 kicks were performed in that habitat). The composite of the 20 jabs and/or kicks

represented the sample for that reach. The composite sample was sieved in a 500 um sieve bucket, the

remaining material was transferred to a shallow pan where large debris was rinsed and removed, and
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observations of BM1 were recorded. After a short observation period, the sample was decanted through

cheesecloth, transferred to a 1-liter (L) plastic sample container, preserved with 70% isopropyl alcohol and

glycerin, labeled, sealed, and stored using complete chain-of-custody procedures. Samples were submitted to

Normandeau Associates in Stowe, PA for sorting, identification, and enumeration. Completed data sheets from

the laboratory analyses conducted by Normandeau Associates are included in Appendix A. Distribution of the

sampling effort in each reach is presented in Table 7.

3.1.2.2.5 Fish Community Assessment

A fish community survey was conducted in each sampling reach of Snow Creek and in the stormwater retention

structure to ident i fy and estimate abundance o f f i sh species. Each member of the field team obtained a scientific

collectors permit from the Slate of Alabama Department of Conservation and Natural Resources prior to

beginning collection activit ies. Copies of the permits are included as Appendix C. Fish survey activities were

conducted at least 12 hours after the BMI community survey act ivi t ies to avoid biased data resul t ing from the

previous sampling disturbances. Addi t ional ly , no rainfal l was recorded wi thin the 48 hours prior to sampling.

Fish were collected using non-lethal measures, inc luding block netting and electrofishing. Because of the

shallow nature of the stream channel in each sampling reach, electrofishing equipment was limited to a battery-

powered backpack un i t . Block nets, consisting of 3/16-inch polyester mesh with floats along the top and a lead-

line at the bottom, were placed at the upper and lower l imi t of the reach to minimize or e l imina te movement of

fish in and out of the sampling reach during collection. First the downstream net was placed, making sure to

minimize disturbance of the stream. The field team exited the stream downstream of the lower net and moved

along the bank to the upper extent of the reach to place the upstream net. Once the nets were installed, the field

team, made up of one person with the electrofishing unit and two people with catch nets and livevvell totes,

entered the stream reach and began shocking at the downstream block net. The team moved in an upstream

direction, making sure to shock the entire width of the stream reach as they progressed. Fish placed into taxis by

the electricity were netted and retained in the livewells for processing. A running tal ly of non-target animals

(i.e., frogs, crayfish, and turtles) was kept, and returned to the water following identification.

Upon completion of the shocking exercise, the field team sorted, identif ied, and enumerated the catch. A subset

of up to 25 ind iv idua l s of each species was weighed and measured. A voucher collection, composed of a few

indiv idua ls of each species observed, was also retained. These specimens were placed in jars and preserved

with 70% isopropyl alcohol and 4 mi l l i l i t e r s (mL) of glycerin. The remaining l ive fish were returned to the
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stream reach from which they were taken. Representative individuals of species unable to be identified in the

field were preserved in an isopropyl alcohol/glycerin solution. Photographs of specimens collected are

presented in Appendix B.

3.1.2.2.6 Wildlife Assessment

Wild l i f e use at each station was documented throughout each of the activities conducted in Snow Creek and

recorded in a field log book. The field team also conducted a detailed wi ld l i f e survey at each stream reach and

riparian area by walking two 50-foot transects perpendicular to the stream reach through the stream bank and

riparian zone. While walking each transect, the field team recorded observations of wi ld l i fe , including both

sightings, signs (scat, feeding stations, tracks, burrows, etc.), and songs. Transect locations were recorded using

GPS.

3.1.2.3 OU-3

Station reconnaissance, habitat, and biological surveys for OU-3 were conducted on June 14 and 15, 2005. The

overall approach used by the field ecologist teams were to preliminarily identify station locations, confirm tasks,

and init iate data collection in support of the RBP and KPM. Detailed methods for data collections are described

below. Results are described in Sections 3.3.2 and 3.3.3.

3.1.2.3.1 Station Siting

A preliminary reconnaissance of habitat types and review of aerial photography was evaluated by field

ecologists before implementing an approach for conducting habitat assessments, soil/grass invertebrate surveys,

and wi ld l i f e surveys in OU-3. Information collected during this reconnaissance was used to derive the number

of sample points, or transects that were used to record observation on habitats and wildlife. The overall

approach is described in the sections below.
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3.1.2.3.2 Habitat Assessment

Habitats in OU-3 were assessed based on a general description of primary habitat, approximate percent cover of

habitat types, dominant vegetation, vegetation density, vegetation height, bordering land use, and evidence of

natural or anthropogenic disturbance. Qualitative habitat evaluations were collected as additional data at each of

the survey locations wi th in OU-3. To assure a conservative bias in the screening analysis, observations were

conducted in the most favorable habitat available at each location. In this "patchy" landscape, the areas of

favorable habitat were generally small and isolated by intervening areas entirely lacking functional habitat.

3.1.2.3.3 Soil/Grass Terrestrial Invertebrate Community Assessment

Soil and grass invertebrate surveys were conducted in four general areas of OU-3: Maintained Facility Grounds

(5 samples); Open Area (I sample); West End Landf i l l (4 samples); and South Landfi l l (9 samples) for a total of

19 core samples. Locations where sampling occurred were recorded using GPS.

The soil and invertebrate community surveys were conducted using two methods. Soil invertebrates were

sampled using a I-foot polyvinyl chloride (PVC) or Lexan tube. Core sampling at each predetermined sampling

location was used to collect the biologically active layer of the soil. Where grass was at sufficient height

(greater than 6 inches) sweep nets were used to sample phytophilous invertebrates. Samples were sieved and

then placed in pans to more easily sort and identify invertebrates in the field. In samples where invertebrates

were numerous, only the first 100 indiv iduals were counted. These procedures are s imilar to the RBP for

aquatic systems. The data were reported as raw counts and relative abundance (as percent) and recorded in field

books.

3.1.2.3.4 Wildlife Assessment

Wild l i f e community surveys were conducted in the four general areas of OU-3: Maintained Facili ty Grounds,

Open Area, West End Landf i l l and South Landfill (Figure 38). Observations were made along three transects

running the length of each sample area. The focus of the wi ld l i fe survey was to document the use of OU-3

habitats by birds and mammals either directly or by signs. The survey included a reconnaissance of each sample

area and was conducted simultaneously with the invertebrate survey. In addition to direct observations, the
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ecologists documented wildlife tracks, scat, burrows, daybeds, nests, browse, and any other signs observed in

the field.

3.1.3 Identity of Former Sources

Investigations of both current and historical sources of Site-related constituents at the On-Facility area were

initiated in 1979 and have continued to the present. During this time, a substantial database of information and

analytical results has been generated for all environmental media of interest (BBL, 2000b and 2003). The

potential sources of releases from the Facility into Snow Creek include:

• South Landfill Solid Waste Management Unit (SWMU) I - Parathion and para-nitrophenol (PNP) have

been reported in groundwater from the landf i l l . Groundwater from the u n i t is being managed by

pumping from the Western and Northern Corrective Action Systems. The cap in this area has also been

expanded and upgraded.

• Landfill Catchment Basins (SWMU 2) - These former unlined units captured stormwater runoff from

Waste Management Area-1 (WMA-I) and were included in the WMA-I closure.

• Phosphate Landfill (SWMU 6) - This unit was a neutralization pit that provided pre-treatment of acidic

scrubber water from the parathion furnace area prior to discharge to the Phosphoric Acid Basins

(SWMU 12). No releases were identified in the RCRA Facility Assessment (RFA).

• Santotar® Pit (SWMU 7) - This uni t managed Santotar®. No releases were identified in the RFA.

• Old Limestone Bed (SWMU 8) - This unit managed wastes from the PNP and parathion processes.

Soils beneath the uni t contained PNP and parathion. Groundwater from this unit is currently being

managed by the Old Limestone Bed Surface Impoundment (OLBSI) Corrective Action System.

• Lagoon (SWMU 9) - This unit may have handled wastewater containing PNP, parathion, and methyl

parathion. Groundwater from this uni t is currently being managed by the OLBSI Corrective Action

System.

• Phosphoric Acid Basins (SWMU 12) - These unlined units were used to neutralize acid wastewaters

from various production processes. No releases were identified in the RFA.

• Scrap Yard Waste Oil Satellite Accumulation Area (SWMU 17) - This unit managed used compressor

oils. Staining on the pad, gravel, and surface soils was observed during the RFA.

• Boiler Feed Tank (SWMU 25) - This uni t managed Therminol® ends. A leaking flange was observed

dur ing the RFA. The tank has since been dismantled.
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• Santotar® Tank (SWMU 27) - This unit managed Santotar®. Black stains were observed on the

concrete pad during the RFA. Investigation revealed that the stains were associated with pipe

insulation.

• Steam Cleaning Pad (SWMU 31) - This unit manages oily condensate from steam cleaning. No

releases were identified in the RFA.

• Old Boiler Scrap Yard (SWMU 34) - This unit manages used, decontaminated equipment and scrap

metal. Some stained gravel was observed in the area during the RFA. Further investigation suggested

that the staining was associated with rust deposits.

• Stormwater Drainage System - Production Area Portion (SWMU 37a) - This system managed

stormwater runoff from the polyphenyl and parathion production areas.

• Former Parathion Production Area (SWMU 41) - The buildings have been demolished in this area, and

potentially affected soils have been removed. No releases were identified in the RFA.

• Former PCB Production Area (SWMU 42) - The buildings in this area have been demolished, and the

area has been covered with asphalt.

• Former Phosphorous Production Area (SWMU 43) - Wastewater from this unit was discharged to the

Phosphoric Acid Basins (SWMU 12). The buildings in this area have been demolished, and potentially

affected soils have been removed. No releases were identified in the RFA.

• Waste Drum Satellite Accumulation Area (SWMU 44) - This unit manages drums of Therminol® and

Santotar® and potentially hazardous wastes awaiting toxicity characteristic leaching procedure (TCLP)

analysis. No releases were identified in the RFA. Based on results from the RFI soil sampling, this area

was capped with concrete.

• Former Holding Tanks, Aeration Basins, and Clarifiers (SWMU 46) - These units treated wastewaters

that contained parathion, PNP, and acetone still bottoms. No releases were identified in the RFA.

• West End Landfill (SWMU 47) - Corrective measures implemented at in this area include construction

of a multi-media cap composed clay, a high-density polyethylene (HOPE) liner, drainage fabric, cover

soil, and a vegetative layer, as well as the installation of surface water runoff controls.

• Product Storage Tank (Area of Concern A) - This tank managed Santowax®. The base of the secondary

containment was previously gravel, and evidence of spills was noted during the RFA. The gravel has

since been removed, and the containment system has been upgraded.

• Snow Creek Off-Site Assessment (Area of Concern B) - PCBs have been identified in sediments in

drainage ditches leading toward Snow Creek and in a portion of Snow Creek. Between 1986 and 1990,

a sediment delineation and removal project was implemented. Additional sampling has been conducted
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since 1994 and sampling results have been reported to the ADEM. Large-scale drainage improvements,

including the installation of extensive cap and cover systems, have been implemented north and east of

the Facility. In addition, in 2004 the 11 th Street Ditch was lined with shotcrete. This remedial action

was carried out under CERCLA in accordance with the requirements of an AOC for the Removal

Actions (USEPA, 2001).

MCC Warehouse - A PCB flaker unit historically operated in this area. During 2002, efforts to remove

and isolate PCB-containing materials were implemented as an 1CM. This area has been identified as an

SWMU, but has not been formally incorporated in the RCRA Post-Closure Permit. Once it has been

incorporated, it will be assigned an SWMU number.

Underground Product Storage Tanks (USTs) (Area of Concern C) - Four product USTs were removed

in the mid-1980s. Three of these tanks were later determined to be in-ground process vessels. The

fourth tank was used to store gasoline for a fueling pump at the plant. No evidence of releases was

recorded at the t ime of the removal of the four tanks and no releases were identif ied in the R.FA.

Indirect sources of Facility-related chemicals to other OUs historically may have included soil runoff and

subsequent sedimentation and transport from the On-Facility areas, discharge of groundwater from the Facility,

and sediments from Facility drainage ditches. Substances also may have been transported by past deliberate

human activities not associated with the historical operations and waste management practices at the Facility,

such as the disposal of foundry sand, landscaping activities involving relocation of dredged sediment or

floodplain soils, and other industrial and commercial operations occurring in the floodplain, as well as other

discharges to Snow and Choccolocco Creeks. These activities may have resulted in the presence of PCBs,

metals, or other constituents in the floodplain and creek sediments that are not associated with the operations

and waste management practices of the Facility.

3.1.4 Constituents of Potential Concern

The COPC selection process is outlined in both the RF1/CS Report for the Anniston. Alabama Facility (RFI/CS

Report) (Colder, 2002) and the Phase I CSM Report (BBL, 2003) and focused on chemicals associated with

Facility-specific activities. This is consistent with the definit ion of the Site provided in the CD (USEPA, 2002)

and USEPA guidance, which recommends that a preliminary identification of potential exposure include the

ident i f ica t ion of the "types of chemicals expected at the site" (USEPA, 1989 [emphasis added]). The screening
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process is designed to identify those Facility-related compounds that represent a "negligible ecological threat"

because of either low inherent toxicity or low concentrations. Because the Facility was associated with past

production of PCBs and these constituents are persistent in the environment, off-Facility environmental

sampling historically has focused on PCBs. Thus, the current SLERA addresses PCBs as the primary COPC,

even prior to performance of this risk-based screening step. This historical focus on PCBs has led to the paucity

of environmental media data on other constituents. These data gaps are acknowledged and addressed by

including substances that are identified in the CD as well as a wider list of chemical constituents requested by

the USEPA. There are not sufficient screening level data for many of these constituents; thus, they wi l l be

evaluated in the BERA if the exposure pathways for these chemicals are potentially complete.

The complete COPC list identified in the CD included 17 non-metals (i.e., OPs; SVOCs, inc lud ing PCBs; and

VOCs) and 11 metals that could be designated as COPCs associated with the "historical and ongoing operation

and waste management practices" of the Facility. The identified COPCs, which were also included as Table 1

of Appendix F of the CD for the Site (USEPA, 2002), include the following substances:

Organophosphorus Pesticides

• Parathion
• Methyl parathion
• Tetraethyldithiopyrophosphate (Sulfotepp)

Volatile Organic Compounds
• Chlorobenzene
• Isopropyl benzene (Cumene)
• Methylene chloride
• 1,1,2,2-Tetrachloroethane

Semivolatilc Organic Compounds
• 1,2-Dichlorobenzene
• 1,4-Dichlorobenzene
• 2,4-Dichlorophenol
• PNP or 4-nitrophenol
• PCBs
• Phenol
• Pentachlorophenol
• 2,4,5-Trichlorophenol
• 2,4,6-Trichlorophenol
• o,o,o-Triethylphosphorothioate
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Metals
• Arsenic
• Barium
• Beryllium
• Cadmium
• Chromium
• Cobalt
• Lead
• Manganese
• Mercury
• Nickel
• Vanadium

In addition to the COPCs listed in the CD, the USEPA identified additional constituents potentially present at

OUs I, 2, and 3 in its March 13, 2003 letter (USEPA, 2003) and in the clarifications provided in a letter dated

August 19, 2005 (USEPA, 2005), that have been added to the overall list of COPCs. Analytical data for soil,

sediment, fish tissue, and surface water for these COPCs, where available, were used in this SLERA.

A significant number of interim corrective measures have been completed at the Facility in the form of a variety

of permeable and impermeable source barrier layers. These barrier layers inhibi t direct contact with impacted

surface soils and reduce the mobility of impacted soils, both through the air pathway (dust or volatilization) and

through the surface water runoff pathway. These interim corrective measures have decreased ambient levels of

COPCs and this has led to lower exposure potential to ecological receptors at the Facility. Volati l i ty and/or low

persistence of some compounds (i.e., VOCs and parathion) also leads to reduced environmental concentrations

and the potential for exposure. Soil data for the Facility confirm that PCBs, arsenic, barium, beryllium,

cadmium, chromium, cobalt, lead, manganese, mercury, nickel, and vanadium are detected in surface soils.

3.1.5 Chemical Transport and Fate

3.1.5.1 Polychlorinated Biphenyls

The transport pathway for sediment includes potential erosive forces from water flow that may dislodge the

sediment from its original location and deposit sediments once surface water velocities have declined to a point

where the sediment particle(s) wi l l no longer remain suspended in the water column (NRC, 2001). High-flow

events play a significant role in the transport of sediment-bound PCBs wi th in Snow Creek. In addition to

sediment erosion and deposition, sediment particles may also be mixed w i t h i n the sediment or released to
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surface water via burrowing action or disturbance by benthic organisms, fish, turtles, or terrestrial organisms

(NRC, 2001). Human disturbances (e.g., NRCS dredging as discussed in the Dredge Spoil Area RFI/CS Phase I

Report, Snow and Choccolocco Creeks, Calhoun and Talladega Counties, Alabama [Roux Associates, Inc.,

1999]) also contribute to the release and transport of sediment. In addition to the movement of sediment

particles, this transport pathway includes the potential for dissolution of PCBs from the sediment particles.

However, given the affinity of PCBs for sediment (NRC, 2001), dissolution is considered a relatively minor fate

and transport mechanism in OU-l/OU-2.

In addition to surface water transport, other mechanisms may be responsible for the relocation of PCB-

containing soils and sediments. Typical non-surface water transport mechanisms include the direct disposal of

PCB-containing materials such as foundry sand, or the relocation of existing sediment, foundry sand, or

floodplain soils. Relocation activities are often conducted to raise the elevation of the ground surface in low-

lying areas of the floodplains that frequently flood. Data collected to date indicate that these mechanisms are

important in OU-l/OU-2.

3.1.5.2 Metals

In general, metals in the environment have complex behaviors and their fate is influenced by a number of

physical and chemical variables. In water, soil, or sediment, metals undergo oxidation-reduction reactions,

ligand exchange, precipitation, and biotransformation. These processes are controlled by constantly changing

oxidation-reduction potential, pH, sulf ide ions, iron, temperature, and salinity of the receiving system. As a

result, it is diff icul t to predict a metal's fate and toxicity in a given medium, but it is possible to identify some

generalities. For example, compared to PCBs, metals can be far more soluble and, thus, more bioavailable to

plants and biota for direct uptake. Unlike PCBs, metals can sorb and desorb from soil and sediment with equal

ease, depending on the metal and the physical and chemical conditions at a particular site or moment in time.

Depending on the valence state or the nature of the element, metals may be transported via soil or sediment

particles through water flow or wind dispersion. Furthermore, although most metals may be absorbed into plant

or animal tissues, they generally do not biomagnify in higher trophic levels. Given the complex and diverse

nature of metal behavior in the environment, it is diff icult to discuss this group of COPCs beyond this general

description. A more detailed discussion of the transport and fate of the individual metals retained for further

analysis wi l l be included in the BERA.
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3.1.5.3 Semivolatile Organic Compounds

SVOCs, especially those containing chlorine atoms, are relatively persistent in the environment. The higher the

number of chlorine atoms, the more likely the SVOC wil l be persistent and more difficult to degrade.

Moreover, the highly substituted molecules are also more likely to be present in the ionic form in the

environment. The ionic form controls the fate and transport of SVOCs according to the pH of the receiving

medium. In the normal range of pH, chlorinated SVOCs normally exist as an ionic species. This leads to

increased water solubili ty and mobility (and subsequent transport) in the aqueous phase. In air, soil, and water,

half-lives are measured in hours. In groundwater and sediment, they are measured in days. The main

degradation processes for SVOCs are photolysis and biodegradation. The ionized state of SVOCs also reduces

sorption potential and causes increased mobility in soil and sediment (unless oppositely charged particles are

encountered). With decreased sorption, there is increased potential for volatilization and transport via air. In

neutral form, chlorinated SVOCs tend to have low water solubility but increased capacity for sorption. Some

SVOCs may enter the food chain and accumulate in biota to some degree. For example, 2,4-dichIorophenol has

a bioaccumulation factor (BCF) ranging from 1.53 for goldfish to 9 for algae. A highly substituted

pentachlorophenol may have a BCF as high as 10,000 in fish. Therefore, food chain transfer is important for

SVOCs.

3.1.5.4 Volatile Organic Compounds

This group of chemicals is characterized at times by extreme volat i l i ty. For example, chlorobenzene wi l l

evaporate entirely from an undisturbed solution wi th in 72 hours. As a result, air plays the main role in the

environmental transport and degradation of VOCs released into the environment. Once in the atmosphere,

VOCs tend to degrade rapidly due to their strong absorptive affinity for ultraviolet rays. The typical half- l i fe of

chlorobenzene in air is 20 to 40 hours. Although VOCs have moderate solubility in water, they are rarely found

in ambient water samples due to their volati l i ty. However, they sometimes can be detected in groundwater,

where the potential for volatilization is l imited. In addition to volatilization, VOCs are readily biodegraded.

Therefore, concentrations of VOCs in soil, sediment, or water are usually low unless there is an active

groundwater recharge zone.
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3.1.5.5 Organophosphorus Pesticides

OPs such as parathion and sulfotepp tend to be of relatively low persistence in soil under normal label use. The

reported field half-lives in soil range from I to 30 days. Under conditions favorable to degradation (high heat

and sunlight), OPs may not last more than few days on the surface of soil. However, when large quantities of

OPs are found in one location (perhaps as a result of a spill), degradation may take years. With moderate

propensity for adsorption to organic and inorganic particles, OPs can be moved via soil and sediment transport

mechanisms. However, their normally low residence times preclude them from being significantly mobile.

Being soluble, OPs may also be transported via water flow, but since these pesticides break down in water, the

total transported distance may be limited. Temperature plays a factor in how quickly OPs degrade, and OPs do

not volatilize extensively. Uptake of OPs by plants and animals is rapid, with subsequent distribution within

tissues and organ systems. In animals, OPs are readily absorbed into the bloodstream from the skin, lungs, or

gut, and OPs can be moderately bioaccumulative in body lipids. However, the metabolism of lipid stores in the

liver also brings about the degradation of OPs. The degradation products are excreted via urine.

3.1.6 Potential Pathways and Routes of Exposure

USEPA guidance on conducting ecological risk assessments defines exposure pathways as "the paths of

stressors from the source(s) to the receptors" (USEPA, 1998). USEPA (I997a) describes a complete exposure

pathway in terms of four components:

1. A source and mechanism of chemical release;

2. A relevant transport medium;

3. A receptor at a point of potential exposure to the affected medium; and

4. A route of uptake at the exposure point.

If any one of these four components is not present, a potential exposure pathway is considered incomplete and is

not evaluated further in a risk assessment. If all four components are present, a pathway is considered complete.

Complete exposure pathways can be further delineated into those expected to be insignificant due to minimal or

unappreciable exposure potential (secondary exposure pathways) and those expected to have more significant

exposure potential (primary exposure pathways).
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Exposure routes are the "point of contact/entry of a contaminant from the environment into an organism"

(USEPA, 1997b). Potential exposure routes for terrestrial animals include inhalation, ingestion, and dermal

absorption. Ingestion can either be direct (e.g., incidental ingestion of soil while foraging) or indirect (e.g.,

ingestion of constituent-containing plants or prey). For aquatic organisms, the potential exposure routes are

direct contact with the constituent in water or sediment (with g i l l or integument) and ingestion of food.

The existing sources of the predicted primary chemical stressor (e.g., PCBs) that could impact ecological

receptors are creek sediment and floodplain soils. Ingestion of terrestrial and aquatic food items (e.g.,

invertebrates, fish, and other prey) is the most important exposure route for most upper-trophic level terrestrial

and aquatic organisms. These concepts are illustrated in the exposure pathway diagrams for ecological receptors

exposed to constituents present in sediment and soil (Figures 3 though 7). The figures i l lustrate the constituent

sources, release mechanisms, exposure media, exposure pathways, exposure routes, and l ikely ecological

receptors for major constituent groups (bioaccumulative substances - PCBs and methyl mercury, metals,

SVOCs, VOCs, and OPs) potentially present at Oils 1, 2, and 3. The exposure model for each group is

discussed below. The exposure pathway analysis in this SLERA is enhanced by explici t ly considering the

quality of habitats available in OUs 1, 2, and 3 to determine whether these areas have the capacity to retain a

significant number of ecological receptors (see Section 3.3).

3.1.6.1 PCBs and Methyl Mercury

The exposure pathway diagram on Figure 3 illustrates the hypothetical l inks between the stressors (PCBs and

methyl mercury) in sediment, surface water, surface soil, and prey and the potential ecological receptors. In

aquatic systems, PCBs and methyl mercury readily adsorb onto sediments and may be transferred to aquatic

organisms and to higher trophic levels. Methyl mercury and, especially, PCBs are found only in a dissolved

state within the water column at very low concentrations (MacKay et al., 1992); organic matter in sediments

provides the primary reservoir (NRC, 2001). PCBs and methyl mercury accumulate in aquatic organisms

because of their high l ip id solubili ty and slow rate of metabolism and el iminat ion (MacKay et al., 1992).

Although the transformation of PCBs in aquatic systems can occur via microbial degradation in aerobic surficial

sediments, reductive dechlorination in anaerobic sediments, and the metabolic action of organisms that uptake

PCBs, these processes are relatively slow and congener-specific (NRC, 2001). For example, less-chlorinated

congeners are more likely to biodegrade than those containing a higher number of chlorine atoms. This causes
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the mixture composition of released PCBs to change over time in favor of the highly chlorinated congeners.

The latter tend to accumulate and biomagnify in biota (NRC, 2001).

Because PCBs and methyl mercury bioaccumulate in the food chain, these constituents are easily passed on to

organisms occupying higher levels in the food web (NRC, 2001). As a result, the potential exposure of

ecological upper-trophic level receptors to PCBs and methyl mercury in aquatic systems is primarily a function

of bioaccumulation, a l though some organisms, especially the benthos, are exposed via direct contact with or

ingestion of sediments or pore water.

For persistent, bioaccumulative compounds, the most significant route of exposure for higher-order organisms is

the ingestion of consti tuent-containing prey (Figure 3) (NRC, 2001). This exposure pathway is potentially

complete for organisms (e.g., fish and invertebrates) that obtain their food from Snow Creek and/or the

associated floodplain (Figure 3). Al though sediment is considered the primary exposure medium for PCBs and

methyl mercury, the potential for floodplain soils to be washed into the aquatic system is also included in the

exposure pathway analysis. Exposure pathways from floodplain surface soil are potentially complete for

passerine birds, reptiles, amphibians, omnivorous mammals (e.g., raccoon or groundhog), raptors, and

carnivorous mammals.

Because PCBs and methyl mercury are generally not taken up through the root structure of plants and do not

accumulate in plants, plant uptake and the ingestion of plant tissue (both aquatic and terrestrial) are not

considered primary exposure pathways for these constituents.

3.1.6.2 Other Metals

Figure 4 depicts the exposure pathway diagram for ecological receptors exposed to metals. Metals in the

environment have complex behavior and fate. In water, soil, or sediment, metals undergo oxidation-reduction

reactions, ligand exchange, precipitation, and biotransformation. These processes are often controlled by ever-

changing oxidation-reduction potential, pH, sulfide ions, iron, temperature, and sal ini ty and by the biota present.

The ultimate effect is that the prediction of metal fate and toxicity in a given medium can be a d i f f i cu l t process.

Accordingly, the exposure pathway analysis can complex, especially when generalizing for mul t ip l e metals.

However, one may adopt some general principles as the basis for ident i fying potential exposure pathways. For

example, compared to PCBs, metals can be far more soluble, and thus, more bioavailable to plants and biota for
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direct uptake. Also, unlike PCBs, metals can sorb and desorb from soil and sediment with equal ease,

depending on the physical and chemical conditions at a particular site or moment in time. Furthermore,

although most metals may be absorbed into plant or animal tissues, they generally do not biomagnify in higher

trophic levels. Using these general observations, the conclusions described below can be made about the

complete pathways for ecological receptors in OUs 1, 2, and 3 that are potentially exposed to metals.

Potentially complete exposure routes for aquatic macrophytes include direct contact with sediment and surface

water. Macro in vertebrates have a high potential of exposure via direct contact with sediment and surface water,

as well as via the ingestion of food (aquatic plants and invertebrates). Primary exposure routes for fish consist

of ingestion of food (aquatic plants, invertebrates, other fish) and water, as well as direct contact with ambient

water. Waterfowl may experience direct contact with surface water and may ingest aquatic or terrestrial plants,

as well as aquatic invertebrates and water. Complete exposure pathways for metals may also be present for

piscivorous birds ingesting water and fish. Piscivorous mammals have a similar exposure pathway potential, but

they do not consume plants (Figure 4). Although terrestrial receptors show a lower frequency of complete

pathways, each has at least one. Therefore, mul t ip le ecological receptors in OUs 1, 2, and 3 have the potential

to have at least one complete exposure pathway for metals.

3.1.6.3 Semivolatile Organic Compounds

As shown on Figure 5, there is some potential for compete exposure pathways to occur between aquatic and

semi-aquatic organisms and SVOCs in sediment or surface water. Constituents such as dichlorobenzenes,

chlorophenols, and nitrophenols can be present in either medium and can result in direct contact through

incidental ingestion by a range of receptor organisms, including macrophytes, invertebrates, fish, birds, and

mammals. However, the potential for exposure is minimal because SVOCs tend to readily dissipate in the

environment, leading to reduced exposure potential. The potential for exposure (and complete exposure

pathways) is also low for aquatic consumers of aquatic plant and animal prey. This is because any

dichlorobenzenes, chlorophenols, and nitrophenols taken up are rapidly metabolized and excreted, resulting in

low accumulation in prey tissues. This leads to low potential for exposure in predators. For the same reasons,

the terrestrial receptors are also associated with low potential for exposure. Some SVOCs volatilize; therefore,

these chemicals may be present in the air and higher-order receptors, such as amphibians, reptiles, birds, and

mammals, may be exposed to SVOCs via direct contact with vapors and inhalation. However, given the remote
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and dated nature of the sources, the total contribution of this pathway to the overall exposure is considered

insignificant.

3.1.6.4 Volatile Organic Compounds

VOCs are characterized by a considerable propensity to escape from dense environmental media, such as

sediment, soil, and water. Moreover, these short-chain molecules tend to degrade relatively quickly once

released into the environment. Therefore, these media are usually associated with a low potential for complete

or significant exposure pathways where sources are no longer active or are removed from the immediate

location of a receptor. Accordingly, Figure 6 shows the potential receptors as having incomplete or insignificant

exposure pathways for this group of chemicals.

3.1.6.5 Organophosphorus Pesticides

OPs, such as parathion and sulfotepp, are less environmentally persistent than organochlorine insect control

agents, such as dichlorodiphenyltrichloroethane (DDT). However, there is some potential for OPs to remain in

various exposure media and to come into contact with ecological receptors. For example, methyl parathion

tends to sorb to soil and may persist there for as long as two months (during fall , winter, and spring when

sunlight levels are low). Persistence is measured in years in case of spills. OPs are soluble in water and,

therefore, may be found in this exposure medium, as well as in soil and sediment. In aquatic systems, where the

destructive action of sunl ight (photolysis) may be limited, OPs may also persist long enough to affect receptors

(although the absolute exposure period may be measured in days). Therefore, direct contact exposure pathways

between sediment and aquatic receptors are potentially complete for those receptors that l ive in close proximity

to sediment and tend to avoid direct sunlight (invertebrates, amphibians, and reptiles) (Figure 7). Because OPs

are readily absorbed in biological tissues and subsequently stored in fat, some accumulation in prey may take

place. For example, parathion is classified as having low to moderate bioaccumulation. As a result, there is a

potential for complete exposure pathways between predators and prey (Figure 7). Breakdown of OPs in

vegetation is rapid, so it is unl ikely that herbivores would be exposed via the consumption of plants. For

terrestrial systems, the species with potentially complete exposure pathways include soil invertebrates (e.g.,

earthworms) via direct contact, small burrowing mammals via ingestion of soil, and carnivorous mammals and

birds via ingeslion of prey. Volati l ization of applied OPs is not considered extensive, so the air exposure

medium was not included in the conceptual. exposure model.

_ BLASLAND, BOUCK & LEE, INC. _

engineers, scienfe/s, economists 3-28
03552622SLERA FINAL.doc



Anniston PCB Site
Screening Level Ecological Risk Assessment

Tor Operable Units 1, 2, and 3
Revision: 1

Date: December 2005

3.1.7 Potential Receptors

While the natural environment in OUs I, 2, and 3 has been significantly altered for residential, commercial, and

industrial uses, some habitat suitable for use by local ecological receptor populations may exist. However,

based on the information obtained from the habitat evaluations conducted in June 2005, potentially viable

habitats are few and isolated, and appear to have a limited capacity to support extensive wi ld l i fe communities.

The On-Facility exposure model presented in the RFI/CS Report (Colder, 2002) indicated that there were likely

few, if any resident ecological receptor populations potentially exposed to constituents detected within the

boundaries of the Facility area due to habitat restrictions. However, some birds and mammals were observed

within OU-3.

For the purpose of this SLERA, a single generic ecological receptor is considered that combines the

characteristics of all potentially exposed taxa. This is consistent with the explicit intent of the amended

guidance for ecological risk assessments (USEPA, 2000). A detailed exposure and risk analysis for

representatives of each feeding guild/taxon will be included, as necessary, in the BERA.

3.1.8 Assessment and Measurement Endpoints

According to USEPA guidance, assessment endpoints can be indicative of "any adverse effects on ecological

receptors, where receptors are plant and animal populations, communities, habitats, and sensitive environments"

(USEPA, I997a). The assessment endpoint chosen for this screening level ecological risk assessment is the

desire for the generic ecological receptor foraging and reproducing in OUs I, 2, and 3 to survive in a thriving

population. The measurement endpoints are the "measurable characteristics" that are used to evaluate the

identified assessment endpoint. For the generic ecological receptor, the measurement endpoints include adverse

effects on survival, growth, and reproduction. Refined endpoints wil l be developed as necessary in subsequent

steps of the risk assessment process.

3.1.9 Ecological Effects Evaluation

Ecological screening values (ESVs), which are used to determine which substances detected in OUs I, 2, and 3

might pose risk to resident ecological receptor populations, consist of ecological screening values for various
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media developed by USEPA Region 4 (USEPA, 2000). The ESVs used in this SLERA are presented on Tables

3 through 5.

3.2 Step 2: Screening Level Preliminary Exposure Estimate and Risk Calculation

As per USEPA guidance (1997a; 2000), screening level estimates of exposure and risk calculations use

assumptions that maximize the estimates of both exposure and risk to ensure that sites with potentially

unacceptable risk are not inappropriately eliminated from the assessment. The USEPA recommends that

maximum concentrations of constituents in each medium be compared to ESVs when conducting SLERAs. The

recommended approach is followed in this assessment.

3.2.1 Analytes Detected in Exposure Media

3.2.1.1 OU-1/OU-2

Constituent data from OU-l/OU-2 are available for the following exposure media: soil, Snow Creek sediments,

stormwater, and air. Air data will not be considered here because the results from the recently performed air

monitoring study (ENSR International, 2004) indicated that there are no fugitive air emissions that could lead to

a significant wildlife exposure pathway.

3.2.1.1.1 Soil

A substantial amount of soil sampling has been conducted in the residential and non-residential portions of OU-

l/OU-2 by both P/S and the USEPA. Sampling efforts have been conducted by P/S under the AOC and the

NTC removal agreements and by the USEPA as part of the CERCLA process for the Site. USEPA has also

collected samples in the area as part of investigations associated with the Anniston Lead Site, an unrelated

national priorities list (NPL) site sharing a similar geographical location. The current soil data set includes more

than 10,000 samples collected from locations spatially distributed across the entire geographic extent of OU-

l/OU-2 and analyzed by P/S and USEPA.

The results of the analyses of these thousands of soil samples are summarized as follows. Levels of total PCBs

in soil surface ranged from concentrations below the detection limit to 5,501 mg/kg. Levels of chlorobenzene
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reached a maximum of 0.0045 mg/kg. In addition to total PCBs and chlorobenzene, several metals were also

detected in soil samples. Detected metals included arsenic, barium, beryllium, cadmium, chromium, cobalt,

lead, manganese, mercury, nickel, and vanadium. Arsenic was detected at a maximum concentration of 120

mg/kg, barium at a maximum concentration of 12,000 mg/kg, beryllium at a maximum concentration of 10

mg/kg, cadmium at a maximum concentration of 94 mg/kg, chromium at a maximum concentration of 14,000

mg/kg, cobalt at a maximum concentration of 390 mg/kg, lead at a maximum concentration of 19,000 mg/kg,

manganese at a maximum concentration of 11,000 mg/kg, mercury at a maximum concentration of 28 mg/kg,

nickel at a maximum concentration of 180 mg/kg, and vanadium at a maximum concentration of 150 mg/kg.

The identified maxima were used in the SLERA. Soil investigations also identified detectable levels of phenol;

however, this reported value was outside the l imi t of quant i f ica t ion.

3.2.1.1.2 Sediment

The characterization of sediment in Snow Creek was conducted in two phases. In Phase I, Snow Creek was

visited on several occasions to collect samples and make visual observations in the stretch between the

confluence with Choccolocco Creek and I Ith Street Ditch. This was done for all areas of the creek with the

exception of areas impeded by construction activities near the Quintard Mall and a short stretch in the vicinity of

Sandy Creek Lumber Yard, for which no access was granted. The selection of deposits to sample for the Phase

II characterization was based on the distribution of sediment deposits along the creek and the type of sediment.

Since higher PCB levels were expected to be associated with fine-grained sediment deposits, these deposits were

selected for core collection.

A total of 111 samples from 50 cores were collected for laboratory analysis of PCB and total organic carbon

(TOC). Approximately 10 samples were also submitted for the analysis of selected metals. In addition to these

deposits downstream of the I Ith Street Ditch, 20 samples from 8 cores were collected from upstream of the I Ith

Street Ditch and submitted for metals analyses. Total PCB concentrations ranged from non-detect to 60 mg/kg.

Total PCB concentrations were generally higher in the upstream reaches of the creek and lowest throughout the

middle portion of the creek (from the railroad bridge to Highway 78).

The results of metal analyses of sediments collected in Snow Creek indicate the presence of arsenic, barium,

beryl l ium, cadmium, chromium, cobalt, lead, manganese, mercury, nickel, and vanadium at detectable

concentrations. Arsenic was detected at a maximum concentration of 21 mg/kg, barium at a maximum
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concentration of 410 mg/kg, beryllium at a maximum concentration of 2.0 mg/kg cadmium at a maximum

concentration of 3.3 mg/kg, chromium at a maximum concentration of 670 mg/kg, cobalt at a maximum

concentration of 26 mg/kg, lead at a maximum concentration of 140 mg/kg, manganese at a maximum

concentration of 2,400 mg/kg, mercury at a maximum concentration of 0.11 mg/kg, nickel at a maximum

concentration of 37 mg/kg, and vanadium at a maximum concentration of 64.0 mg/kg. The reported maxima

were used as inputs in the SLERA.

Limited sampling was also performed for the stormwater retention structure wi th in the bounds of OU-l/OU-2.

Analysis of a single composite of five samples resulted in an estimated concentration for total PCBs of 1.14

mg/kg (J qualified). This result was included in the sediment database.

3.2.1.1.3 Stormwater

Surface water drainage from the Facility area (OU-3) to OU-l/OU-2 has been controlled through various

corrective actions. Actions taken before 1998 to control stormwater-mediated transport of COPCs to the Off-

Facility areas included the closure of the two landfi l ls , the l i n ing and re-routing of storm drains, collection of

stormwater runoff from the West End Landfil l , construction of a stormwater management structure to collect

stormwater runoff from the South Landfi l l , diversion of stormwater runoff from unaffected areas upstream of

the South Landf i l l , re-piping of process-related water away from the stormwater drainage system to the waste

water treatment plant (WWTP) at the Facility, and insta l la t ion of culverts for drainage through areas of impacted

soils (BBL, 2003). These measures have significantly reduced the discharge of COPCs into the stormwater

system. Data used in the SLERA were collected during and after 1998 and account for these activities.

As part of the On-Site RFI activit ies and NPDES permit requirements for the Facility, surface water runoff

samples were collected from several outfal ls near the Facility and landf i l l s that u l t imate ly drain into

OU-l/OU-2. The outfal ls sampled included DSN 001 through to DSN 009 and DSN 012. The analytes detected

included arsenic, barium, lead, manganese, methyl parathion, parathion, and total PCBs. Arsenic was detected

at a maximum concentration of O . O I I mg/L, barium at a maximum concentration of 0.036 mg/L, lead at a

maximum concentration of 0.035 mg/L, manganese at a maximum concentration of 0.2 mg/L, methyl parathion

at a maximum concentration of O . O I 2 mg/L, parathion at a maximum concentration of 0.015 mg/L, and total

PCBs at a maximum concentration of 0.0225 mg/L. These maximum reported values were used as inputs in the

SLERA.
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Chlorobenzene, dichlorobenzenes (1,2- and 1,4-), dichlorophenol (2,4-), nitrophenol (4-), pentachlorophenol,

phenol, sulfotepp, and tertrachloroethane (1,1,2,2-) were also detected in stormwater samples; however, these

detects were outside the l imits of quantification.

3.2.1.2 OU-3

OU-3 constituent data are available for the following exposure media: soil, groundwater, and air. Soil and

groundwater data were collected during the RFI/CS conducted for the On-Facility area under the RCRA

program. Air data have been collected both in conjunction with RCRA investigation activities and

independently by the USEPA. Results for groundwater and air sampling will not be considered here because

these routes of exposure are either not available to ecological receptors or are of minor importance in driving

exposure and risk. Therefore, soil is the only medium that represents a potent ial ly complete and quantitatively

significant exposure pathway.

3.2.1.2.1 Soil

RFI/CS activities conducted for the On-Facility area resulted in the collection of 15 surface (or near surface)

samples ( including one duplicate) for metals. There were 41 surface (or near surface; including two duplicates)

samples collected for organic constituents from various locations across the On-Facility area. Based on these

results, the primary COPCs detected in surface soils at the Facility are arsenic, barium, beryllium, cadmium,

chromium, cobalt, lead, manganese, mercury, nickel, vanadium, and total PCBs. Several other substances were

analyzed for, but were not detected or confirmed in soil. Those included chlorobenzene, dichlorobenzenes (1,2-

and 1,4-), dichlorophenol (2,4-), nitrophenol (4-), trichlorophenols (2,4,5- and 2,4,6-), pentachlorophenol,

phenol, isopropyl benzene, methylene chloride, methyl parathion, parathion, triethylphosphorothioate,

Sulfotepp, and 1,1,2,2-tetrachloroethane.

The highest detected (and unqualified) total PCB concentration in a soil sample was 282 mg/kg in sample SSR-

09 from SWMU-7 (old Sanotar pit) (see Figure 39 for sampling locations). A concentration of 230 mg/kg PCB

was detected in sample SSR-07 in an adjacent management uni t SWMU-6 (old "Phosphate" landfi l l ) . Because

both sites have been covered with gravel, no direct receptor exposures are expected. Three other samples, SSR-
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04, SSR-05, and SSR-15 contained relatively elevated levels of PCBs at 100, 110, and 463 J mg/kg,

respectively.

A J-qualified value of 13,400 mg/kg, which was an average of two samples, was reported for SSR-18, which is

located immediately downgradient from the former PCB production area. These two surface soil samples were

collected from under three inches of gravel that had been placed specifically to serve as a barrier to exposure.

The location has since been remediated with a concrete cap. Thus, it is unl ikely that receptors would come into

a direct contact with soil containing the detected level of PCBs at that location.

The remaining soil samples contained relatively low concentrations of PCBs, all of which below the Site-

specific risk-based Tier 2 screening levels (BBL, 2003). This information suggests that the implemented

corrective and remediation actions at OU-3 have significantly reduced PCB levels at selected management uni ts

and that any future risk assessment activities should focus on non-remediated locations.

Arsenic was detected at a maximum concentration of 14 mg/kg, barium at 780 mg/kg, beryllium at 1.0 mg/kg,

cadmium at 0.92 mg/kg, chromium at 48 mg/kg, cobalt at 74 mg/kg, lead at 220 mg/kg, manganese at 12,000

mg/kg, mercury at 1.4 mg/kg, nickel at 2,400 mg/kg, and vanadium at 93 mg/kg. These maxima were used as

inputs in the SLERA.

3.2.2 Data Handling and Post-Screening Procedures

Soil, sediment, and stonmvater sampling yielded four types of data classified according to qua l i ty and

availabil i ty of screening benchmarks. The four data types are: 1) Detected - Unqualified, 2) Detected -

Qualified, 3) Undetected, and 4) No Toxicity Benchmark. The Detected - Unqual i f ied category consists of all

data that were above detection and quantification limits, and did not have extraction diff icult ies or any other

quality control issues. The Detected — Qualified category includes all data that were typically above the method

detection l imi t , but below the l imi t of quantification (designation "J"). The Undetected category encompasses

all data that were not analytically detected (designation "U"). Finally, the No Toxicity Benchmark category

contains all data for which there are no ecological risk-based benchmarks (for soil, sediment, or stormwater), but

for which analytical results are reported. The following decision criteria are used to deal with each type of data

prior to proceeding with the SLERA.
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1. Detected - Unqualif ied: Use the highest detected concentration.

2. Detected - Qualified: Use the highest reporting limit.

3. Undetected: Use one-half detection limit.

4. No Toxicity Benchmark: Screen the substance through to the BERA.

For those instances where reporting and detection l imits exceeded a screening benchmark, a conservative

decision was made to retain that substance for further evaluation in the BERA.

3.2.3 Screening COPCs

The estimation of the screening risk level consists of comparing maximum concentrations of detected COPCs

found in soil, sediment, or stormwater to ESVs developed for these media.

OU-1/OU-2

Analysis of combined soil, sediment, and stormwater data ( fu l l detects; decision criterion I) for OU-l/OU-2 in

context of respective ESVs indicated that arsenic, barium, beryllium, cadmium, chromium, cobalt, lead,

manganese, mercury', nickel, vanadium, and total PCBs exceeded the screening criteria in at least one of the

three media (Table 3). All of the data for a particular compound, whether unqualif ied or unqual i f ied, were

included in the screening step. Unqualif ied data were used preferentially for the screening assessment; however,

in all instances, if a qualified value exceeded a screening value, the particular analyte was retained as a COPC.

Analysis of qualified detects data (decision criterion 2) revealed that chlorobenzene, dichlorobenzenes (1,2- and

1,4-), dichlorophenol (2,4-), nitrophenol (4-), pentachlorophenol, phenol, sulfotepp, and tetrachloroethane

(1,1,2,2-) also exceeded soil, sediment, or water screening criteria (Table 3).

Examination of non-detect data (decision criterion 3) showed that the candidate COPCs could also include two

trichlorophenols (2,4,5- and 2,4,6-) (Table 4). Finally, since there were no ESVs for methylene chloride,

parathion, methyl parathion, isopropyl benzene, or triethylphosphorothioate (0,0,0-) in sediment or soil per

decision criterion 4, these COPCs were automatically forwarded to the BERA (Table 4).

OU-3

Analysis of fu l l detect (decision criterion I) soil data from OU-3 relat ive to ESVs indicated that arsenic, barium,

chromium, cobalt, lead, manganese, mercury, nickel, vanadium, and total PCBs exceeded their respective
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screening criteria (Table 5). Decision criterion 2 was not applied as there were no qualified results. The

following chemicals were not detected above the method detection limit (decision criterion 3): beryllium,

cadmium, dichlorobenzenes (1,2- and 1,4-), trichlorophenols (2,4,5- and 2,4,6-), dichlorophenol, nitrophenol

(4-), pentachlorophenol, and phenol. The maximum detected concentration for chlorobenzene was below the

screening value (Table 5).

Typically, unqualif ied data are used preferentially for the screening assessment. If an in i t i a l decision is made to

screen out a COPC using unqualified data, a second test is performed using qualif ied data to be certain that no

COPC is screened out in error. This second test did not apply in the analysis of data from OU-3 since there

were no qualified results.

Finally, there are no ESVs for methyl parathion, parathion, sulfotepp, triethylphosphorothioate (0,0,0-),

tetrachloroethane (1,1,2,2-), isopropyl benzene, or methylene chloride. As a result, per data screening criterion

4, all these compounds were included in the list of COPCs retained for the BERA even though these compounds

were not detected in measurable concentrations at the Facility. The chemicals that were carried through this

preliminary screening step are summarized in Table 5.

3.3 Exposure Pathway Analysis

The screening level problem formulation in Step 1 was based on conservative assumptions and did not take into

account Site-specific habitat information. In Step 2, Site-specific data were used to evaluate the completeness of

various exposure pathways. As an enhancement to that assessment, a detailed exposure pathway analysis was

undertaken to document the quality of habitat and species assemblages of OUs 1, 2, and 3. This enhanced

exposure pathways analysis provides information regarding the nature and distr ibution of active and complete

pathways in the context of the COPC assessment. This exposure pathways analysis begins with an overview of

the results of habitat and biological assessment investigations introduced in Section 3.1.2. Data sheets generated

during the field work are provided in Appendix A. A photographic log of the fish sampling effort is presented

in Appendix B.
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3.3.1 OU-1/OU-2 - Snow Creek and Stormwater Retention Structure

3.3.1.1 Habitat

As part of the RBP habitat assessment, a variety of habitat parameters in each of the five Snow Creek reaches

evaluated were assigned scores based on the condition of each particular parameter. An optimal habitat would

have received a score of 200. The results described below, ranged from a score of 121 (STA-2) to 130 (STA-4).

The selection of survey locations was purposefully biased toward the highest quality habitat locations, in

keeping with the conservative approach of this SLERA. Much of OU-l/OU-2 was not assessed because the area

is an urban corridor primarily comprised of industrial , commercial, and residential land uses that do not support

diverse, thr iv ing ecological communities.

Station 1

The reach of Snow Creek designated as Station I was a run (100%) surrounded by residential land use. The

reach was partly shaded. The riparian zone was 12 to 18 meters wide and dominated by herbaceous plants

(clover). An emergent plant, All igator weed, grew over approximately 35% of the creek bed.

Sand/gravel was the primary component of the Station 1 habitat type (60%). Cobbles and vegetated banks each

composed 20% (Figures 26 and 27 and Table 7). Under the RBP habitat assessment, only channel flow status

was given an optimal score. Pool substrate characterization, sediment deposition, and channel alteration were

categorized as suboptimal. With the exception of pool variabil i ty and channel sinuosity (characterized as poor),

all remaining parameters were found to be marginal. The total score for Station I was 122 (Table 8).

Station 2

Station 2 was primarily a run with some riffle areas (10%), and the reach was partly shaded. This portion of

Snow Creek was located in a residential area. The banks of the southern end of Station 2 were paved, where the

creek passed under a bridge. The riparian zone for the remainder of Station 2 was between 6 and 18 meters

wide, and dominated by grasses. No aquatic vegetation was observed.

Habitat type in Station 2 was equal ly divided between cobbles and sand/gravel (Figures 28 and 29 and Table 7).

The total score for the RBP habitat assessment at Station 2 was 1 2 1 . Two parameters were scored as optimal

conditions: channel flow status and channel alteration. Epifaunal substrate/available cover was the only
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parameter ranked as suboptimal. While pool variability and the left bank's riparian vegetative zone width were

ranked as poor, all remaining parameters were observed as marginal (Table 8).

Station 3

The Station 3 reach consisted of half riffle and half run areas, and was partly open. A railroad track ran along

the western side of the creek and the reach was bordered by a combination of commercial and industrial land

use. The banks at the northern end of Station 2 were paved where the creek flowed under a bridge. The

remainder of the riparian zone was less than 6 meters wide, dominated by grasses mixed with some areas of

trees. No aquatic vegetation was observed.

Like Station 2, the habitat type of Station 3 was equally divided between cobbles and sand/gravel (Figures 30

and 31 and Table 7). The total score for the RBP habitat assessment was 124, and four parameters were ranked

as optimal: epifaunal substrate/available cover, sediment deposition, channel flow status, and channel alteration.

The rest of the parameters were ranked as marginal or poor (channel sinuosity and riparian vegetative zone

width) (Table 8).

Station 4

The Station 4 reach consisted of half riffle and half run areas, and was partly shaded. The station was bordered

by a combination of commercial and industr ial land use. A box culvert carried discharge into Snow Creek in the

middle portion of the reach. A low flow into the creek was observed from the culvert. The riparian zone was

less than 12 meters wide and dominated by woody vegetation such as sycamore, willow, and privet. No aquatic

vegetation was observed.

Slight variation of habitat type was identified at Station 4 as 60% was identified as cobbles and 40% identified

as sand/gravel (Figures 32 and 33 and Table 7). Station 4 had the highest overall RBP habitat assessment score

of 130. Channel flow status and channel alteration were considered optimal. Three parameters were scored as

suboptimal: epifaunal substrate/available cover, pool variability, and sediment deposition. Significant points

came from parameters ranked as marginal. Only the riparian vegetative zone width was observed as poor (Table

8).
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Station 5

Station 5 consisted of riffle (25%), run (50%), and pool morphology (25%). This reach was located in a

commercial area. The riparian zone was less than 6 meters wide and dominated by trees such as sycamore,

mimosa, and willow. No aquatic vegetation was observed.

The greatest diversity in habitat type was observed in Station 5: 35% cobbles, 15% snag, 35% sand/gravel, and

15% bedrock outcrops (Figures 34 and 35 and Table 7). The overall score for the RBP habitat assessment at

Station 5 was 125. Three habitat parameters were observed under optimal conditions: epifaunal

substrate/available cover, sediment deposition, and channel flow status. Pool variability was the sole parameter

marked as suboptimal. Whi le pool substrate characterization and riparian vegetative zone width were both

ranked as poor, the remaining parameters were marginal (Table 8).

Storm water Retention Structure

The stormwater retention structure is located west of Snow Creek in a residential area. Approximately 60% of

its banks are vegetated. Vegetation documented at the stormwater retention structure includes approximately

30% cattail and 10% alligator weed around the perimeter of the pond (Figures 36 and 37). RBPs were not

conducted for the stormwater retention structure because the procedures and methods of scoring developed in

these protocols are not meant for, and do not accurately score, habitat within stormwater retention structures or

other s imilar ar t i f ic ial structures.

3.3.1.2 Biota

Benthic Macroinvertebrates

Results from the BMI sampling event are presented in Tables 9 through 14. The most abundant and diverse

collection of benthic macroinvertebrates was found in the stormwater retention structure, where no fish were

observed (Table 9). The retention structure samples contained a total of 331 macroinvertebrate specimens

representing 31 different taxa. The most abundant species was a mayfly (Callibaetis sp). There were 120

counted, composing 36.3% of the total sample. Damselfly (Enallagma sp.) (54 specimens) composing 16.3% of

the sample, and back swimmer (Notonecta indica) (36 specimens) composing 10.9% of the sample, were the

second and third most abundant species, respectively.
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On Snow Creek, the most abundant and diverse samples were found at Station 1 (Table 10) and Station 2 (Table

11). At Station 1, 97 specimens were collected composing a total of 19 different taxa. The top three species

counts consisted of: tubeworm (Limnodrilus sp.), 23 specimens (23.7%); damselfly (Ischnura sp.), 14 specimens

(14.4%); and midges (Thienemannimyia gr.), 12 specimens (12.4%). Station 2 had 13 different taxa for a total

specimen count of 106. A species of midge (Thienemannimyai gr.) was the most abundant at 42.5% (45

specimens) for Station 2. The second and third most abundant species at Station 2 were mayfly (Baetis sp.)

composing 25.5% (27 specimens) and caddisfly (Cheumatopsyche sp.) composing 16% (17 specimens) of the

total sample, respectively.

A decrease in specimen abundance and diversity was observed when the results from Stations 3, 4, and 5 were

compared to those from Stations 1 and 2. Only 16 specimens were counted at Station 3, composed of five

different taxa. Seven midges (Thienemannimyia gr.) composed 43.8% of the total sample (Table 12). Seven

different taxa representing 28 total specimens composed the total sample for Station 4, where 60.7% of the total

sample was composed of 17 midges (Thienemannimyia gr.) (Table 13).

Station 5 had two sample sets, 5A and 5B (Table 14). The first contained 16 specimens representing four

different taxa. Nine mayflies (Baetis sp.) composed 56.3% of the total sample. Station 5 data set 5B contained

53 total specimens and 18 different taxa. In this set, 14 midge specimens (Thienemannimyia gr.) composed

26.4% of the total sample, while seven specimens of a different midge species (Ablabesmyia mallochi)

composed 13.2% of the total sample. A pouch snail species (Physa sp.) also composed 13.2% of the sample

with seven specimens.

Fish

Table 15 summarizes the results of the fish community sampling. Three taxa composed the 127 fish counted at

Station 1: largescale stoneroller (Camposioma oligolepis), eastern mosquitofish (Gambiisia holbrooki) and

bluespotted sunfish (Enneacanlhus gloriosus). Eastern mosquitofish was the dominant species with 110 total

specimens. Fifteen largescale stonerollers were counted at Station 1. This species was the dominant species for

the entire sampling length of Snow Creek.

At Station 2, 58 specimens representing five taxa were recorded. Largescale stoneroller was the highest species

count at 21 fish. The remaining four specimens included eastern mosquitofish, unknown shiner #1 (Notropis

sp.), unknown shiner #2 (Notropis sp.), and bluespotted sunfish. Six taxa representing 22 specimens were
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recorded at Station 3. The six species included largescale stoneroller, unknown shiner #1, unknown shiner #2,

unknown shiner #3, bluespotted sunfish, and creek chub (Semolilus atromaculatus). The eight unknown shiner

#2 represented the greatest sample count.

The largest fish count was recorded at Station 4, with 177 specimens and eight different species. Largescale

stoneroller was the most abundant fish with 70 specimens. Unknown shiner #2 was the second largest count

with 62 specimens. The remaining species included eastern mosquitofish, unknown shiner #1, bluespotted

sunfish, bluegill (Lepomis macrochirus), unknown shiner (Cyprinella sp.), and suckermouth minnow

(Phenacobius mirabilis).

Eight different species were also identified at Station 5 among 103 specimens. The largest fish count was again

largescale stoneroller with 91 specimens. The remaining species were represented by fevver than five specimens

each, and included unknown shiner #1. unknown shiner #2, bluespotted sunfish, unknown shiner (Cyprinella

sp.), longear sunfish (Lepomis megalotis), black redhorse (Moxostoma duquesnei), and yellow bullhead

(Ameiurus natalis).

No fish were observed or collected from the stormwater retention structure, and no fish collected in Snow Creek

were identified as threatened or endangered in the state of Alabama. A photographic log of the fish sampling

effort is presented in Appendix B.

Wildlife - Station Observations

Results from wi ld l i f e observations are presented in Table 16 Station 2 had the greatest diversity of avian and

mammalian species, while Station 1 had the greatest diversity of herpetiles and amphibians. The lowest level of

diversity observed was at Station 5.

At Station 1, ten avian species were observed. Barn swallows (Hirundo rusticci), chimney swifts (Chaeturci

pelgica), and tree swallows (Tachycineta bicolor) were all observed while foraging. Four species were noted

through calls: northern mockingbird (Mimus polyglottos), red-winged blackbird (Agelaius phoeniceus), robin

(Turdus migratorins), and yellow shafted flicker (Colaptes auratus). Both common grackles (Quiscalus

quiscida) and starlings (Sturniis vulgaris) were observed feeding, while a blue jay (Cyanocitta cristata) was

noted resting.
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Also observed at Station 1 were various mammalian and herpetile species. A muskrat (Ondatra zibelhicd) was

observed foraging on the bank. An unidentified species of bat (Mycrotis spp.) was observed in flight. Musk

turtle (Sternothenis odoratus), Gulf Coast spiny softshell (Apalone spinifera aspera), and a cottonmouth

(Agkistrodon piscivours) were observed foraging. An American toad (Bufo americamis), a bull frog (Rana

catesbeiana), a green frog (Rana clamitans melanola), and a southern leopard frog (Rana ittriculariu) were also

identified by sight and/or call. A crayfish burrow was identified on the upper bank of Station 1.

Station 2 had the greatest diversity of avian species. Species observed foraging or feeding included barn

swallow, Carolina chickadee (Parus carolinensis), common grackle, phoebe (Sayornis phoebe), robin, and tree

swallow. English house sparrows (Passer domesticits) and mourning doves (Zenaida macrourd) were found

resting. Cardinal (Cardinalis cardinalis), gray catbird (Dumetella carolinensis), northern mockingbird, and

song sparrows were all noted through calls. Three species were noted while in f l ight: belted kingfisher (Ceryle

alcyon), rock dove (Columba livia), and starling. In addi t ion, the tracks of cats (Felts domestica), dogs (Cants

domestica), and rats (Rat/us norvegicus) were all observed wi thin the bounds of Station 2. A muskrat burrow

and crayfish were also observed.

Station 3 wi ld l i fe tracks were restricted to observations of rats. Nine avian species were observed in some form

of activity. Barn swallows, brown thrashers (Toxostoma nifum), and chimney swifts were observed while

foraging. Cardinals, gray catbirds, and northern mockingbird were identified through calls. A belted kingfisher

was observed in flight and a starling was observed resting. A tree swallow in Station 2 was the only species in

all five reaches observed in a nest.

The least avian diversity existed at Station 4 with only four species: common grackle, northern mockingbird,

rock dove, and starling. Evidence of mammalian, herpetile, amphibian, and crustacean species were also

observed w i t h i n the bounds of Station 4. Muskrat and rat tracks were observed, as were a Gulf Coast spiny

softshell, a copperhead, a southern two-line salamander, and crayfish.

Five avian species were noted at Station 5 along with herpetiles and crustaceans. Northern mockingbirds and

robins were both recorded through their calls. A starling was observed in flight and a barn swallow was

observed feeding. An English house sparrow was also noted. Both a Gulf Coast spiny softshell and copperhead

were observed as well as crayfish.
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At the stormwater retention structure, several species of wi ldl i fe were documented. Species included several

red-winged blackbirds nesting in the broadleaf cattail and dead/live black willow habitats, as well as barn

swallow, chimney swift, red-tailed hawk, and tree swallow. Also observed was a muskrat feeding station in the

broadleaf cattail habitat and a harvest mouse. Whitetail deer browse was noted on vegetation along the edge of

the stormwater retention structure, and a bull frog was identified by its call.

3.3.2 OU-3 (Facility and Landfill Areas)

3.3.2.1 Habitat

South Landfill

The South Landf i l l is a vegetated l and f i l l cap that includes sampling areas ident i f ied as MFES, TCP, and LVF.

These areas were sampled along transect lines shown on Figure 38. In general, the primary habitats identified

throughout the three sampling areas of the South Landfill were vegetated fields containing various grass and

clover species. The percent vegetation cover observed in each sampling area was visually estimated and

recorded. Tables 17 and 18 summarize the results of the habitat characterization and vegetation survey.

The most northerly section of the South Landfill , MFES, was a mowed clover and grass field dominated by red

clover (Trifolium pretense) and white clover (Trifolium repens). The vegetation cover at this location was

approximately 100%. Other herbaceous species were also found in the field: common cinquefoi l (Pontentilla

simplex), daisy fleabane (Erigeron annus), dogbane (Apocynum cannabinum), and English plantain (Plantago

lanceolata). A silk/mimosa tree (Albiziajulibrissin) was also observed.

The centrally located sampling area of the South Landfill, TGF, was a tall grass field. The vegetation cover at

this location was approximately 100%, and composed of a mixture of grass species. Herbaceous species found

in this area included catbrier (Smilax glanca), common cinquefoil , dogbane (Apocynum cannabinum), curled

dock (Rumex crispus), daisy fleabane, pokeweed (Phytolacca Americana), red clover, white clover, grass and

crabgrass, and oat. Trumpet creeper (Campsis radicans), a vine, was also observed. Areas of disturbance were

noted in the TGF sampling area including vehicle tracks. These may be remnants of capping activities on the

former l and f i l l .

BLASLAND, BOUCK & LEE, INC.

1/9/06 engineers, scienfists, economises 3-43
03552622SLERA FINAL.doc



Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1,2, and 3
Revision: 1

Date: December 2005

The final sampling area wi th in the South Landfil l , LVF, was a slender bush clover-dominated field. The

vegetation cover at this location was approximately 95% with the remaining 5% bare soil. The dominant

slender bush clover (Lespedeza virginicd) left little room for other species. Those few included: curled dock,

dwarf raspberry (Rubus ariicus), and shrubby cinquefoil (Potentilla fruticosa). The early successional state of

the area was indicative of a recently capped, former landfi l l .

Open Area

In general, the primary habitats identif ied in the open area were a hardwood forest and an open area with low-

lying vegetation. The percent vegetation cover observed in the sampling area was v isua l ly estimated and

recorded. Tables 17 and 18 summarize the results of the habitat characterization and vegetation survey, and the

open area sampling location is identified as "OA" on Figure 38.

The open area was characterized by a hard-wood forest dominating 90% of the area. Trees included pecan

(Carya Jllinoinensis), sweetgum (Liquidambar styracijlua), tree of heaven (Ailanthus altissima), turkey oak

(Qiiercus laevis), wild black cherry (Primus serotina), and willow oak (Quercus phellos). No shrubbery was

present on the remaining 10% of the area. The open area was also characterized by low-lying vegetation on

approximately 80% of the area. These herbs included crabgrass (Digitaria spp.), silkgrass (Piyopsis spp.), and

white clover. M u l t i p l e vines were also observed: dewberry (Rubus flagellaris), poison ivy (Toxicodendron

radicans), and Vi rg in ia creeper (Parthenocissus quinquefolia). A shrub, privet (Ligustrum vulgare), was also

observed.

The average canopy height in the wooded area was between 40 and 50 feet. Low ly ing herbaceous vegetation

grew on the ground beneath it. The ground was also covered by filter fabric, which could present an obstacle for

burrowing animals, but 2-inch diameter burrows were noted in an intermittent stream corridor.

The sampling area was surrounded by open fields, roads, and buildings. It appeared that the area was intended

for use as a park for employees. The shrub layer had been removed and walking trails and picnic tables were

present. Disturbance in this would l ikely be from anthropogenic impacts.

Maintained Facility

In general, the primary habi tat identified in the maintained facility (designated as sampling area CY) was a

clover field. This area was surrounded by buildings and roads. The percent vegetation cover observed in the
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sampling area was visually estimated and recorded. Tables 17 and 18 summarize the results of the habitat

characterization and vegetation survey, and the sampling transects are identified on Figure 38.

The maintained facility was dominated by a field of white clover. Other dominant herbaceous species in the

field included Bermuda grass (Cynodon dactylon), common dandelion (Taraxacum officinale), common

plaintain (Planiago major), crabgrass, and white clover. The vegetation covered 100% of the maintained

facility area. It also appeared that the maintained facility sample area was routinely mowed to about two to four

inches.

West End Landfill

In general, the primary habitat identified at the West End Landf i l l (designated as WLF) was a field composed of

herbs and grasses growing over the landfi l l cap. The percent vegetation cover observed in the sampling area

was visual ly estimated and recorded. Tables 17 and 18 summarize the results of the habitat characterization and

vegetation survey, and the sampling transects are identified on Figure 38.

The West End Landfi l l was 100% covered by herbs and grasses. Herbaceous species observed in the field

included common plantain, daisy fleabane, evening primrose (Oenothera biennis), goldenrod (Solidago spp.),

little bluestem (Schizachyrium scoparium), Queen Anne's Lace (Daucus carota), red clover, slender bush

clover, sweet yellow clover (Melilotus officinalis), upland boneset (Enpatorium sessilifolhtm), and white clover.

A vine, trumpet creeper, was also observed, as was a silk/mimosa tree and a wild black cherry tree.

The field showed indications of periodic mowing, and was at a height of 1 to 2 feet dur ing field observations.

As its name indicates, the area was a former landfi l l , but is now capped and maintained. The vegetation present

was indicative of a recently disturbed area.

3.3.2.2 Biota

Soil/Grass Invertebrates

Results from this sampling event are presented in Table 19. The South Landf i l l had the greatest species

diversity and abundance of the four sample areas with 30 different taxa (32 when inc luding the dogbane sweep).

Short-horned grasshoppers (family Acrididae) and crickets ( fami ly Gryllidae) were the most abundant in both
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the survey and sweep of the South Landfi l l . At the West End Landfill , a total of 12 different families were

noted with short-horned grasshoppers the most abundant. Out of 11 organisms collected from the open area, the

most abundant were black flies (family Simuliidae), with three individuals. Oligochaetes were the most

abundant organism from the maintained facility, comprising seven individuals of 11 in the sample.

Wildlife - Station Observations

The South Landfill was split into three sampling areas with three wi ld l i f e transects in each (Table 20). The most

northern is MFES where both mammals and birds were observed. Eight different species of birds and their

activities were noted. A barn swallow was observed foraging. Five species were observed perching: blue jay,

indigo bunt ing (Passerina cyanea), mourning dove (Zenaida macroura), northern mockingbird, and summer

tanager (Piranga ntbra). Four species were noted in flight: cardinal, indigo bunting, northern mockingbird, and

an immature red-tailed hawk (Buteojamaicensis). Deer tracks were observed in this area.

Various avian species were noted in the two remaining sections of the South Landfi l l , but no mammals were

observed. In the central area of the landfi l l , four avian species were observed in flight: mourning dove, red-

winged black bird, sparrow hawk (Falco sparverins), and summer tanager. The sparrow hawk was also

observed feeding at the most southern sampling area. Barn swallows, brown headed cowbirds (Molothrus aler)

and chimney swifts were observed in flight over the southern area, and sparrow hawks and red-winged

blackbirds were observed feeding.

At the open area (designated as SMF on the table), maintained facili ty (designated as CY on the table), and West

End Landf i l l , few species were observed (Table 20). No avian species were noted in the open area, but two-inch

burrows were observed in a small wet depositional area that were suspected to be from chipmunks (Tamias

striatus), squirrels, or armadillo (Dasypus novemcinctus). Meadowlark (Sturnella magna) and mourning dove

were seen perching at the maintained facility. Only meadowlarks were observed at the West End Landfil l .

3.3.3 Habitat Quality Assessment

3.3.3.1 OU-1/OU-2

Habitat qua l i ty assessments for exposure pathways analysis were performed at five locations on Snow Creek

and near the stormwater retention structure. All habitats in these areas were disturbed, and only fragments of
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vegetated habitats remain in the urbanized environment along Snow Creek. Habitat remnants in these areas

were typically narrow, and altered by mowing, clearing, or development of parking lots, roadways, or rail

infrastructure. Using the KPM described in Section 3.1.2.1, these narrow vegetated habitat remnants were

assigned ratings substantially below what would be awarded to an undisturbed woodland that represents

"climax" conditions in the area (see the column titled "KP Value Score" in Table 6). Scores were generally low

due to limited structural quality, low diversity, dominance of non-native and invasive species, and intrusive

levels of disturbance. In addition, the overall landscape is impacted by development.

The area around the stormwater retention structure has large areas of mowed fields that provide poor wildlife

habitat, but the landscape in this area does include a mix of habitat types, including patches of more diverse

vegetation of several kinds. As a result, the area ranks relatively high on the KPM scale, even though overall

habitat conditions in OU-l/OU-2 are generally poor.

Because the Site-specific KPM score does not reflect the overall quality of the landscape and the highly isolated

condition of the habitat remnants surveyed, as described in Section 3.1.2.1, the KP Value Scores presented in

Table 6 were modified. Specifically, we applied a Site-specific interspersion factor of -1.0 to account for the

fact that the areas adjacent to the habitats surveyed were primarily developed/impacted land. This modification

extends the KPM and makes it applicable in the land use matrix along Snow Creek and in OU-3. The

application of this interspersion category is reflected in the column titled "Modified KP Value Score" in Table 6,

and that modified score was used to assign the "Adjusted Habitat Quality Rating" shown on Table 6.

3.3.3.2 OU-3

The habitat characteristics of four areas were evaluated in OU-3, including the open area, maintained facility,

the West End Landfill, and the South Landfill. In general the habitat quality of these areas was poor, reflecting

maintenance activities (cutting and mowing), low plant diversity, and poor soil conditions. The low diversity of

herbaceous vegetation and the lack of woody vegetation resulted in fairly low scores across the OU (see the

column titled "KP Value Score" in Table 6). The only exception was the employee park (the open area), which

supports nature trails through a forested area. The KP Value Score of 5.25 earned it a "fair" ranking, and even

after applying the Site-specific interspersion factor of-1.0, the area still falls into the "fair" category. This

employee park is highly disturbed by daily activities and is actively maintained. As a result, this isolated area of

more diverse habitat is not a focus for exposure due to the daily disturbance and ongoing maintenance activities.
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4. Uncertainty

In each step of the ecological risk assessment process, assumptions must be made that are based on professional

judgment in the absence of concise scientific data, and every assumption introduces some degree of uncertainty

into the risk assessment process. In a SLERA, the conservative assumptions that are made throughout the

process are included in an effort to sufficiently protect ecological receptors and ensure that potential risk, if

identified, is evaluated further. When all of the assumptions are added together, it is much more likely that the

risks are overestimated rather than underestimated. The approach is consistent with USEPA guidance (USEPA

1997a). Specific points of uncertainty in the SLERA for OUs 1, 2, and 3 are as follows:

• Selection of Constituents. First, the COPCs considered originated from a previously defined list of

COPCs, rather than from an analysis of the universe of substances from comprehensive sampling scans.

While it is possible that by using this approach some substances may have been omitted, the probability

of omitting critical compounds associated with the Facility is low. This is because the original list of

COPCs was prepared after extensive consultations between the Facility operators and various regulatory

agencies. Some of these constituents are not suspected to persist or bioaccuinulate in higher trophic

level organisms (e.g., barium, beryllium, cobalt, manganese, nickel, vanadium) and occur only

infrequently in samples at the Site. Second, the frequency of detection was not accounted for in the

COPC screening process as a conservative measure to ensure that the list of COPCs retained for the

BERA included any compound potentially significant from a risk perspective. The magnitude of

uncertainty associated with the potential that analytes critical to the determination of ecological risk may

have been incorrectly omilled is low, and in fact insignificant from a risk assessment perspective.

Nevertheless, in future sampling efforts, a subset of samples will be evaluated for a wide range of

chemical constituents to confirm previous findings and provide information relevant to the ASM

process.

• Potential Pathways and Rontex of Exposure. By ensuring that the exposure assessment is conservative,

the effects assessment and preliminary risk characterization will be inherently conservative as well. In

this SLERA, maximum concentrations for each COPC were assumed to be representative of exposure

point concentrations for ecological receptors. However, ecological receptors are more likely to be

exposed to a range of COPC concentrations - some of which will be well below the maximum detected

value - as well as some media where COPCs are not present. The latter point is particularly notable for

areas in OU-3 that have been remediated and capped with clean soils. Furthermore, it is unlikely that of
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the ecological receptors observed in OU-l/OU-2, any one receptor (or community) would forage

exclusively at the Site and be exposed to chronic levels of COPCs.

Effects Evaluation. The primary uncertainty associated with the ecological effects evaluation in this

SLERA is the selection of benchmarks for comparison with maximum concentrations of Site

constituents. The benchmarks considered in this SLERA were from sources that incorporate specific

approaches in the methods used to derive a concentration that is protective of ecological receptors. For

example, ORNL documents (Efroymson et al., 1997a and b) were used to derive soil benchmarks

presented in the USEPA (1997a) guidance. The ORNL authors readily acknowledge that there is some

level of uncertainty associated with their derivation methodology. This uncertainty stems from the fact

that most of the studies used to derive the soil benchmarks were laboratory-controlled dose studies that

art if icial ly increase the bioavailabi l i ty of constituents to organisms so that a response can be detected.

However, and in accordance with the conservative nature of the SLERA process, the authors also

acknowledge that the soil benchmarks selected are sufficiently conservative to protect organisms at the

community level (Efroymson et al., 1997a and b). This si tuation is the same for the benchmarks

considered for the other media considered in this SLERA.

Preliminary Exposure Estimate and Risk Calculation. As per USEPA's (2000) guidance, screening level

estimates of exposure and risk calculations use assumptions that maximize the estimate of risk to ensure

that only those chemicals that represent a de minimis risk are eliminated from further consideration, and

those that potentially pose an unacceptable risk wil l be retained for consideration in subsequent steps of

the assessment. The comparison of maximum concentrations of constituents in each medium to ESVs is

a conservative approach to minimize this type of uncertainty (Type II error).

Exposure Pathway Analysis. Uncertainties in the exposure pathway analysis are biased conservatively.

Habitat characterizations were made at the highest quality habitat present in each location, reflecting the

highest quality habitat in the area as a whole. In nearly all cases, the assessments were conducted in

small patches of extant habitat in a landscape lacking such habitats, or, in the case of OU-3, in a

landscape of managed lands s imi lar to the assessment location. Addit ional quant i ta t ive evaluat ion of

exposure pathways via receptor and habitat analysis would yield substantially fewer estimates of

complete pathways and identify poorer quality habitat .
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5. Conclusions

This SLERA employs a conservative evaluation methodology (USEPA, 2000). Use of this approach in the

SLERA for OUs I, 2 and 3 (Steps I and 2) revealed that several metals, OPs, VOCs, SVOCs (including total

PCBs and specific PCB homologues and congeners), PAHs, and PCDD/PCDFs require investigation in a BERA

(see Tables 3 through 5). The application of risk assessment guidance (USEPA, 1997a) in a subsequent step

(Step 3), as well as the collection of new data and information, may lead to the refinement of the list of COPCs.

As noted in the Phase I CSM Report (BBL, 2003), these COPCs, including PCBs, metals, OPs, VOCs, and

SVOCs are present throughout the Anniston area and are associated with a range of potential sources, including

the relocation of dredged sediment, the placement of foundry fill, and other industrial activities in the

Choccolocco Creek watershed. As discussed earlier, an ASM approach will be applied to the continued

evaluation of COPCs for the Site. This process will include an evaluation of the data to refine the list of

COPCs. This refinement process could lead to the addition or deletion of COPCs based on the data collected.

To supplement the identification of COPCs and the application of the ASM process, a screening assessment of

exposure pathways was conducted using aquatic and terrestrial habitat evaluation results. This screening level

exposure pathways assessment incorporated direct measures of habitat quality and receptor distribution. This is

in keeping with the specifications in USEPA's ecological risk assessment guidance (1998) for evaluation of

"measures of ecosystem and receptor characteristics," and with the Superfund ecological risk assessment

guidance (USEPA, 1997a) that specifies a pathways analysis in the screening assessment problem formulation

step. Applied here in the screening phase, the pathways assessment provides a basis for focusing the BERA on

appropriate receptors and ecosystem components as well as COPCs identified through toxicological screening

and further application of the process.

An exposure pathway assessment based on the aquatic and terrestrial habitat investigations is provided in Table

21. This table shows that terrestrial exposure pathways throughout OUs 1, 2, and 3 are truncated and

incomplete. Habitat throughout is disturbed; dominated by mowed and maintained lands with low-habitat

quality plant cover, impervious surfaces, and transportation infrastructure. Development pressure is strong in

OU-l/OU-2, and over time remaining terrestrial habitat fragments will likely be subject to increasing

disturbance as more urban infrastructure is constructed.
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In contrast, aquatic ecosystems in Upper Snow Creek (above Highway 78), while disturbed and of generally low

quality, do support complete exposure pathways. Based on the conservative assumptions applied in this

SLERA, the aquatic exposure pathways in Snow Creek and associated COPCs will be evaluated in a BERA (see

Table 21). The BERA for Snow Creek will be coordinated with BERA activities planned in OU-4, such that

relevant investigations and findings of OU-4 activities wi l l be applied to the assessment of Snow Creek.
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TABLE 1
COMMON PLANT AND WILDLIFE SPECIES OBSERVED IN RESIDENTIAL AND NON-RESIDENTIAL HABITATS

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Acernegundo (Box-elder. FACU)
Acerrubrum (Red Maple, FAC)
Acer saccharinum (Silver Maple, FACW)
Ailanthus altissima (Tree of Heaven, NL)
Albizia julibrissin (Silk Tree, NL)
Asimina triloba (Common Pawpaw, FAC)
Betula populifolia (Gray Birch, FAC)
Car/a glabra (Sweet Pignut Hickory, FACU-)

'•arya tomentosa (Mockemut Hickory, NL)
Comus florida (Flowering Dogwood, FACU-)

Fraxinus quadrangulata (Blue Ash, NL)
Jugtans nigra (Black Walnut, FACU)
Juniperus virginiana (Eastern Red Cedar, FACU)
Jquidambar sfyraciflua (Sweetgum, FAC)
Magnolia virginiana (Sweetbay, FACW+)
Mows rubra (Red Mulberry, FACU)
'autowina tomentosa (Princess Tree)

Platanus occidentalis (Sycamore, FACW-)
Quercus phellos (Willow Oak, FAC+)

Quercus prinus (Chestnut Oak, UPL)
Quercus rubra (Red Oak, FACU-)
Rhus glabra (Smooth Sumac, NL)
Robinia pseudo-acacia (Black Locust, FACU-)
Salix exigua (Sandbar Willow, OBL)
Salix nigra (Black Willow, OBL)
Sassafras albidum (Sassafras, FACU-)
Ulmus americana (American elm, FACW-)

Ambrosia artemisiifolia (Common Ragweed, FACU)
Ambrosia trifida (Great Ragweed, FAC)
Apocynum cannabinum (Clasping-leaf Dogbane, FACU)
Aster vimineus (Small White Aster, NL)
Conyza canadensis (Canada Horseweed, UPL)
Cyperus strigosus (Straw-color Flat Sedge, FACW)
Daucuscarofa (Queen-Annes Lace, NL)
Erigeron annuus (White-top Fleabane, FACU)
Eupatohum perfoliatum (Common Boneset, FACW+)
Helenium tenuifolium (Fine-leaved Sneezeweed, NL)

Juncus effusus (Soft Rush, FACW+)
Lespedeza virginica (Slender Bush Clover, NL)
Oenothera biennis (Evening Primrose, FACU-)
Oxaiis montana (Wood Sorrel, FAC-)
Pan/cum virgatum (Switchgrass, FAC)
Phytotacca americana (Pokeweed, FACU-*-)
Plantago lanceolate (English Plantain, NL)
Plantago major (Common Plantain, FACU)
Polygonum hydropiperoides (Swamp smartweed, OBL)

Polygonum persicaria (Lady's thumb, FACW)
Solidago gigantea (Late Goldenrod, FACW)
Thelypteris noveboracensis (New York Fem, FACW)
Trifolium repens (White Clover, FACU-)
Typha latifolia (Common Cattail, OBL)
Verbena bonariensis (South Americam Vervain, FAC+)

Gaylussada sp. (Huckleberry, NS)
LJgustrum vulgare (European Privet, FACU)
Rhus copallinum (Dwarf Sumac, NL)
Rhus copallinuum (Winged Sumac, Nl)
Rosa multifiora (Multiflora Rose, FACU)
Vaccinium angustifolium (Lowbush Blueberry, FACU-)
Vaccinium corymbosum (Highbush Blueberry, FACW)
Viburnum acerifofium (Maple-leaved Viburnum, UPL)

Dichanthelium dandestinum (Deer-tongue witchgrass, FAC+)
Eulalia viminea (Nepal Microstegium, FAC)
Lees/a oryzoides (Rice Cutgrass, OBL)
Phalaris arundinacea (Reed Canary Grass, FACW+)
Schizachyrium scoparium (Little Bluestem, FACU-)
Setaria glauca (Yellow Foxtail, FAC)
Eustachys petraea (Finger Grass, FACU-)

Campis radicans (Trumpet-creeper, FAC)
Humulus lupulus (Common Hop, FACU)
Lonicerajaponica (Japanese Honeysuckle, FAC-)
Smilax rotundjfiolia (Greenbrier, FAC)
Toxicodendron radicans (Poison Ivy, FAC)
Pueraria montana (Kudzu, NL)

Cyanodtta cristata (Common bluejay)
Turdtis migratorius (American robin)
Stumus vulgaris (Common Starting)
Melospiza melodia (Song sparrow)
Melanotis sp. (Mockingbird)
'•ucuius sp. (Cuckoo)

Zenaida macroura (Mourning dove)
'oecile carolinensis (Carolina chickadee)

Sitta carolinensis (White breated nuthatch)
Ardea herodias (Great blue heron)
Columba livia (Rock dove)
Riparia riparia (Bank swallow)
Cardinalis cardinalis (Red cardinal)
S;'a//a sp. (Bluebird)
Quiscalus quiscula (Common grackle)

Rana clamitans (Green frog) Coenagrionidae (Damselflies)
:orixidae (Water boatmen)
iryllidae (Common cricket)

Note: 1) The following are the wetland classification for the individual species
2) A negative sign (-) indicates a species less frequently found in wetlands. A positive sign (+) indicates a species more frequently found in wetlands (Reed 1986).

OBL-A plant species that is generally (>99% of the time) found only in wetlands under natural conditions.
FACW-A plant species that usually (>66% to 99% of the time) is found in wetlands, but which may be found

occasionally in uplands under natural conditions.
FAC-A plant species that sometimes (>33% to 66% of the time) is found in wetlands, but which may also be

found commonty in uplands.
FACU-A plant species that is seldom (<33% of the time) found in wetlands and that usually occurs in uplands.
UPL'A plant species that is generally (>99% of the time) found onty in uplands under natural conditions.
Nl-Currentry no agreement as to indicator status.
NC-A plant species not classified (recent additions to indicator list).
NL-A plant species not listed.
NS-A plant that has been identified to only Genus.
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COMMON WILDLIFE SPECIES OBSERVED IN RESIDENTIAL AND NON-RESIDENTIAL HABITATS

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Cyanocitta cristata (Common bluejay)

Turdus migratorius (American robin)

Sturnus vulgaris (Common Starling)

Melospiza melodia (Song sparrow)

Melanotis sp. (Mockingbird)

Cuculus sp. (Cuckoo)

Zenaida macroura (Mourning dove)

Poecile carolinensis (Carolina chickadee)

Sitta carolinensis (White breated nuthatch)

Ardea herodias (Great blue heron)

Columba livia (Rock dove)

Riparia riparia (Bank swallow)

Cardinalis cardinalis (Red cardinal)

Sialia sp. (Bluebird)

Quiscalus quiscula (Common grackle)

Rana clamitans (Green frog) Coenagrionidae (Damselflies)

Corixidae (Water boatmen)

Gryllidae (Common cricket)
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TABLE 3
SUMMARY OF SCREENING RESULTS FOR CONSTITUENTS DETECTED IN SOIL, SEDIMENT, AND STORMWATER (OU-1/OU-2)

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Constituents

Units

Soil

Max
Cone. MaxEQL ESV«H,

ESVaoM

Exceeded?

Sediment

Max
Cone.

Max
EQL ESV .̂ ESV«d.

Exceeded?.

Stormwater

Max
Cone.

Max
EQL

•;. .".

ESVwate,
ESVw,,.,

Exceeded?

Full Detects

Arsenic

Barium

Berylium

Cadmium

Chromium

Cobalt

Lead

Manganese

Mercury

Nickel

Vanadium

Chlorobenzene
Total PCBs

Merthyl parathion

Parathion

ppm

ppm

ppm

ppm

Ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

120

12,000

10

94

14,000

390

19,000

11,000

28

180

150

0.0045

5,501

NA

NA

10

165

1.1

1.6

0.4

20

50

100

0.1

30

2.0

0.05

0.02

NA

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

NA

NA

21

410

2.0

3.3

670

26

140

2,400

0.11

37

64

NA

60

NA

NA

7.24

NA

NA

1.0

52.3

NA

30.2

NA

0.13

15.9

NA

NA

0.033

NA

NA

Yes

NA

NA

Yes

Yes

NA

Yes

NA

No

Yes

NA

NA

Yes

NA

NA

0.011

0.036

NA

NA

NA

NA

0.035

0.2

NA

NA

NA

NA

21.9

0.012

0.015

0.190

NA

0.00053

0.00066

0.011

NA

0.00132

NA

0.000012

0.0877

NA

0.195

0.000014

NA

0.000013

No

NA

NA

NA

NA

NA

Yes

NA

NA

NA

NA

NA

Yes

NA

Yes

Qualified Detects

Chlorobenzene

Dichlorobenzene (1 ,2-)

Dichlorobenzene (1 ,4-)

Nitrophenol (4-)

Dichlorophenol (2,4-)

Pentachlorophenol

Phenol

Sulfotepp

Tetrachloroethane (1,1,2,2-)

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

NA

NA

NA

NA

NA

NA

1.2

NA

NA

0.05

0.01

0.01

7.0

20

0.002

0.05

NA

NA

NA

NA

NA

NA

NA

NA

Yes

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5

10

10

50

10

50

10

0.5

5

0.195

0.0158

0.0112

0.0828

0.0365

0.013

0.256

NA

0.240

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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TABLE 3

SUMMARY OF SCREENING RESULTS FOR CONSTITUENTS DETECTED IN SOIL, SEDIMENT, AND STORMWATER (OU-1/OU-2)

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Notes:

Max. Cone. - Maximum detected concentration
Max. EQL - Maximum method quantification limit

ii - Ecological screening value for soil
d. - Ecological screening value for sediment
ter - Ecological screening value for water

NA-not available
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TABLE 4
SUMMARY OF SCREENING RESULTS FOR CONSTITUENTS NOT DETECTED IN OU-1/OU-2 SOIL, SEDIMENT, OR STORMWATER FOR

WHICH THERE ARE NO ENVIRONMENTAL SCREENING VALUES

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

• Constituents

Units

Soil

1/2 MDL; ESVsoi.
ESVsojl

'Exceeded?

Sediment
1/2

MDL ESVsed.-
ESVsed

Exceeded?

Stormwater .*. •:•:, • ••.-,- /
: 1/2

MDL
ESVwwater

•;';;J;' ESVwater J ;

Exceeded?

Non Detects
Trichlorophenol
(2,4,5-)
Trichlorophenol
(2,4,6-)

mg/kg

mg/kg

235

1,250

4.0

10

Yes

Yes

NA

NA

NA

NA

NA

NA

25

5

NA

0.0032

NA

Yes

No Benchmark

Methylene chloride
Methyl parathion
Isopropyl benzene
Triethylphosphorothioate (0,0,0-)

Notes:

% MDL - Highest % detection limit
ESVsoii - Ecological screening value for soil
ESVsed. - Ecological screening value for sediment
ESVWater - Ecological screening value for water
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TABLE 5
RESULTS OF SCREENING LEVEL ECOLOGICAL ASSESSMENT FOR OU-3

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF
THE ANNISTON PCB SITE

ANNISTON PCB SITE, ANNISTON, ALABAMA

Maximum
Detected

Concentration

1/2
Detection

Limit
Units ESVsoil Units

Arsenic
Barium

Berylium
Cadmium
Chromium

Cobalt
Lead

Manganese
Mercury
Nickel

Vanadium
Total PCBs

14
780
1.0

0.92
48
74

220
12,000

1.4
2,400

93
282

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

10
165
1.1
1.6
0.4
20
50
100
0.1
30
2.0

0.02

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Qualified Data
Berylium
Cadmium

Chlorobenzene
Dichlorobenzene (1 ,2-)
Dichlorobenzene (1 ,4-)

Nitrophenol (4-)
Trichlorophenol (2,4,5-)
Trichlorophenol (2,4,6-)

Dichlorophenol
Pentachlorophenol

Phenol

3.0
3.0

0.00335
19
19
95
19
19
19
95
19

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.1
1.6

0.05
0.01
0.01
7.0
4.0
10

0.01
0.002
0.05

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No Benchmark
Methyl Parathion

Parathion
Sulfotepp

Triethylphosphorothioate
(0,0,0-)

Tetrachloroethane
(1,1,2,2-)

Isopropyl benzene
Methylene chloride

- Ecological screening value for soil (US EPA 2000)
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TERRESTRIAL WILDLIFE HABITAT EVALUATION SUMMARY
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SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Location Habitat Type
Evaluation

Key

- KP?
Optimum
Habitat
Score

KP Value

Score"1

Site-Specific
Interspersion

Factor <2)

Modified
KP Value

Score -
Adjacent Habitat

• • . . • •

Adjusted Habitat

Quality Rating (3)

OU-1/OU-2
SC-1 East Bank
SC-1 West Bank
SC-2 East Bank

SC-2 West Bank

SC-3 East Bank

SC-3 West Bank

SC-4 East Bank

SC-4 West Bank

SC-5 East Bank

SC-5 West Bank

Stormwater Retention Structure

OU-1/OU-2 Average

Mowed Field
Mowed Field
Narrow (30-ft) riparian corridor

Narrow (30-ft) mowed field

Narrow (20-ft) upland

Narrow (10-ft) riparian upland

Narrow (20-ft) steep slope

Junkyard

Narrow (10-ft) railroad ROW

Narrow (10-ft) forest edge

Mowed Field

OU-3

Open Areas

Maintained Areas
West End Landfill

South Landfill
OU-3 Average

Park Area

Mowed Field
Landfill

Mowed Field

Odd Area
Odd Area
Odd Area

Odd Area

Woodland

Woodland

Odd Area

Woodland

Woodland

Woodland

Odd Area

10
10
10

10

10

10

10

10

10

10

10

3.0
2.5
2.5

2.0

4.75

3.75

4.0

5.25

4.5

4.5

5.0

3.9

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

-1.0

0.0

2.0
1.5
1.5

1.0

3.75

2.75

3.0

4.25

3.5

3.5

5.0*

2.9

Residential development and a park
Residential homes and roads
Residential development

Residential development and road
ditches
Abandoned construction yard
ROW
1 5-ft wide mowed area adjacent to a
parking lot
No access

Railroad line

Parking lot
Mature forest, open water, and a
wetland

Poor
Poor
Poor

Poor
Fair

Poor

Poor
Fair

Fair

Fair

Fair
Poor

Woodland

Odd Area
Odd Area

Odd Area

10

10
10

10

5.25

1.0
3.0

2.0
2.7

-1.0

-1.0
-1.0

0.0

4.25

0.0
2.0

2.0*
2.1

Park area with trails, benches, and
tables
Mowed grass
Landfill
Mowed fields with low vegetative
diversity; mature forest border

Fair
No Rank

Poor

Poor
Poor

Notes:
1- The KP Value Score is the habitat quality score resulting from the characteristics of the highest quality habitats in the evaluation area.
2- A site-specific interspersion factor was developed and applied to the KP Value score to account for the developed, urban nature of the land use bordering Snow Creek.
3- The Adjusted Habitat Quality Rating is the qualitative ranking of habitat quality reflected by the Modified KP Value score. Scores that fall within established ranges

in the KP Method are ranked as follows:

KP Value Score range
1.0-3.0
3.1 -5.5
5.6-7.9
8.0-10.0

Rank
poor
fair

good
excellent

• Denotes a location where no modification of the KP Value Score was applied.
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Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

TABLE 7
BENTHIC MACROINVERTEBRATE COMMUNITY SURVEY DATA SUMMARY— SNOW CREEK

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Percentage ofiHabitat by Location

Cobble 50 50 60 35

December 2005

Snag 15
Vegetated Banks 20
Sand/gravel 60 50 50 40 35
Submerged Aquatic Vegetation
Bedrock outcrops

Cobble
! i :: ̂ SC-S7>*-2^;v*ll̂ ' SC-STA-3 £^2iSC-STA-4'-i:"-''

perHabitati

Snag
Vegetated Banks
Sand/gravel
Submerged Aquatic Vegetation
Bedrock outcrops
Other -

Cobble 10 10
Snag
Vegetated Banks
Sand/gravel 12 10 10
Submerged Aquatic Vegetation
Bedrock outcrops
Other - detritus/leaf litter

* - distribution of jabs among samples SC-STA-5A and SC-STA-5B, additional jabs collected to adequately characterize the range of habitat type present

12/21/2005
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Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

TABLE 8
RAPID BIOASSESSMENT PROTOCOL HABITAT ASSESSMENT SUMMARY December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

C6nditioiyCateirqorv>&;Scor
Si

^^____— ____^_~___^__^__

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity
Bank Stability

Right Bank (10-0)
Left Bank (10-0)

Vegetative Protection
Right Bank (10-0)
Left Bank (10-0)

Riparian Vegetative Zone Width
Right Bank (10-0)
Left Bank (10-0)

TOTAL SCORE

•-•&$*• -S&STA^1 »'?•*'*•
8
14
3
14
17
14
5

9
9

9
8

6
6

122

KHSG-STA-2'*;^
11
8
4
12
17
17
6

9
9

9
8

6
5

121

•''^-•'•.'•••••SC-STA-3^-.:-'' • • ' - • • -
17
7
8
17
17
18
3

7
10

7
10

1
2

124

12
8
11
14
17
18
4

10
10

10
9

5
2

130

WSC-SW-5>t .K- 1
17
4
15
17
18
9
6

10
10

9
7

2
1

125

12/21/2005
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Anniston PCB Site
Screening Level Ecological Risk Assessment

tor Operable Units 1, 2, and 3
Revision: 1

December 2005

TABLE 9
BENTHIC MACROINVERTEBRATE DATA STORMWATER RETENTION STRUCTURE

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Rhyncobdellida |

Hydrachnid

Ephemerop

Odonata

Hemiptera

Coleoplera

Diptera

Glossiphoniidae

a
Limnesiidae

era
Baetidae

Caenidae

Aschnidae

Helobdella papil/ata

Umnesia sp.

Callibaetis sp.

Caenis sp.

Aeschna sp.
Anax sp.

Coenagrionidae
\Enatlagma sp.

Libellulidae

Belostomati

Corixidae

Gerridae

Mesoveliida

Naucoridae

Notonectida

Dytiscidae

Haliplidae

Hydrophilid*

Noteridae

early instar)
Erythemis simplicollis

\ae
Belostoma sp.

Hespemcorixa sp.
Sigara sp.

Gems sp.
e
Mesovelia mulsanti

Pelocoris femoratus
e
Notonecta indica

llybius sp.

Haliplus sp.
Peltodytes sp.
e
Berosus sp.
Tropisternus sp.

Hydrocanthus sp.

Ceratopogonidae
\Palpomyia gr.

Chaoboridae
I Chaobofus punctipennis

Chironomidae

Culicidae

Stratiomyiid

Cricotopus bicinctus
Endochironomus nigricans
Lars/a sp.
Parachironomus chaetoalus
Paratanytarsus sp.

Cu/ex sp.
36

Odontomyia sp.
Total Number of Specimens
Total Number of Taxa

leech

mite

mayfly

mayfly

dragonfly
dragonfly

damselfly
dragonfly
dragonfly

giant water bug

water boatman
water boatman

water strider

water treader

creeping water bug

back swimmer

diving beetle

crawling waler beetle
crawling water beetle

scavenger beetle
scavenger beetle

burrowing water beetle

biting midge

phantom midge

midge
midge
midge
midge
midge

mosquito

soldier fly

2

13

120

3

8
1

54
1
3

4

1
2

2

6

9

36

5

2
1

1
22

1

4

1

1
6
10
5
1

5

1
331
31

0.6%

3.9%

36.3%

0.9%

2.4%
0.3%

16.3%
0.3%

0.9%

1.2%

0.3%

0.6%

0.6%

1.8%

2.7%

10.9%

1.5%

0.6%

0.3%

0.3%

6.6%

0.3%

1.2%

0.3%

0.3%
1.8%
3.0%
1.5%
0.3%

1.5%

0.3%

100.0%
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Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

TABLE 10
BENTHIC MACROINVERTEBRATE DATA STATION 1

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Tubificida
Tubificidae

Basommatophora

Veneroida

Decapoda

Odonata

Coieoptera

Diptera

Ancylidae

Lymnaeidae

Physidae

Sphaeriidae

Cambaridae

Aschnidae

Coenagrionidae

Haliplidae

Chironomidae

Bothrioneurum vejdovskyanum
Branchiura sowerbyi
llydrilus templetoni
Umnodrilus sp.

Ferrissia rivularis

Fossaria sp.

Physa sp.

Pisidium sp.

Orconectes sp.

Aeschna sp.

Enallagma sp.
Ischnura sp.

Pettodytes sp.

Chirvnomus sp.
Natarsia sp.
Phaenopsectra obedians gr.
Stictochironomus sp.
Tanypus sp.
Thienemannimyia gr
Total Number of Specimens
Total Number of Taxa

tubeworm
tubeworm
tubeworm
tubeworm

limpet snail

pond snail

pouch snail

pill clam

crayfish

dragonfly

damselfly
damseifly

crawling water beetle

midge
midge
midge
midge
midge
midge

1
3
1

23

3

3

9

3

1

6

7
14

1

1
3
3
2
1

12
97
19

1.0%

3.1%

1.0%

23.7%

3.1%

3.1%

9.3%

3.1%

1.0%

6.2%

7.2%

14.4%

1.0%

1.0%

3.1%

3.1%

2.1%

1.0%

12.4%
100.0%
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TABLE 11
BENTHIC MACROINVERTEBRATE DATA STATION 2

Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

C
,;,. - ,.">-4v.,.:

Tubificida

Arhyncobdellida

Basommatophorj

Ephemeroptera

Odonata

Trichoptera

Coleoptera

Diptera

1 •"..;-',•

Tubificidae

Erpobdellidae

i
Physidae

Planorbidae

Baetidae

Coenagrionidae

Hydropsychidae

Elmidae

Ceratopogonidac

Chironomidae

Empididae

Sample Location:
Sample-Date

• • . • : . • • • • ; . ^-.rv- •:•.,';,•*•*•.; A--? :»••'-.• -...• •'•*•-,

Bothrioneurum vejdovskyanum
Limnodrilus sp.

Mooreobdella sp.

Physa sp.

poss. Planorbella sp. (tent.)

Baetis sp.

Ischnura sp.

Cheumatopsyche sp.

Stenelm/s crenata gr.

|

Atrichopogon sp.

Cryptochironomus fulvus gr.
Thienemannimyia gr.

Hemerodromia sp.
Total Number of Specimens
Total Number of Taxa

Station >
10-Jun--05';5«:̂ .«/-
Kick^NefS-is^Wg';^*:

Common Nar

tubeworm
tubeworm

leech

pouch snail

orb snail

mayfly

damselfly

caddisfly

riffle beetle

biting midge

midge
midge

dance fly

^4 -:i&?. ;>••';•;:': ;;•"<••;'.
•smber -'?'«;'

3
1

1

1

1

27

1

17

6

1

1
45

1
106
13

; • • • : • ; , " . ; . • • : - ' . . , . . ; "«jv;;

'.-;•:-

V"iVS f̂t#»*3S«i«p

t'v-V:-. -fierce nt-j'W':

2.8%
0.9%

0.9%

0.9%

0.9%

25.5%

0.9%

16.0%

5.7%

0.9%

0.9%
42.5%

0.9%
100.0%
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Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

TABLE 12
BENTHIC MACROINVERTEBRATE DATA STATION 3 December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

. . - ' . ". .""•"'-'• '

I .
1 aXOfl. : - . "- -- ' : . - • • - •

Lumbricina

Basommatophora

Ephemeroptera

Diptera

Lumbricidae

Physidae

Baetidae

Chironomidae

Sdrnpi& Lo,c3tiorK
Sample Date: V . • * 'f^&ĵ ^V^^
Ssrtiblp -Tvnp'

Eiseniella tetraeidra

Physa sp.

Baetis sp.

Orthodadius sp.
Thienemannimyia gr.
Total Number of Specimens
Total Number of Taxa

1 0-Jun-05; N";: ̂  g.
KicfeNet«:-:^'i:.w;feuS«S- :
; Vv ;C6mmon;Namel

earthworm

pouch snail

mayfly

midge
midge

v . ••;;-|ifei'V:&:vvW",̂ .: "';•::

- lT.v.£$Nuhi tier &••& >•

1

1

3

4
7
16
5

j ' '^- Percsnt

6.3%

6.3%

18.8%

25.0%
43.8%
100.0%
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TABLE 13
BENTHIC MACROINVERTEBRATE DATA STATION 4

Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

| nation:
;-: • • . ; - • • . . . , . • • : • ."

iiites .
Taxbn: >•.*.:.*.-
Basommatophora

Ephemeroptera

Trichoptera

Diptera

Physidae

Baetidae

Samp!- - ' - • • " • • ' • • ' • • • ' ' • ;;:--.-'V';
A . ^ *̂a':;:V:&V.' •- ' . v:;',--;- wS^.Vi-

Physa sp.

Baetis sp.

Hydropsychidae

Chironomidae

Cheumatopsyche sp.

Ablabesmyia mallochi
Orthocladius nigritus
Orthocladius sp.
Thienemannimyia gr.
Total Number of Specimens
Total Number of Taxa

S|ationsSC£4£ |̂î ^̂
. :

s f Common Name S

pouch snail

mayfly

caddisfly

midge
midge
midge
midge

'
:'*!;vp:"'Numberr/;;-.',.

1

3

1

1
1
4
17
28
7

3.6%

10.7%

3.6%
0.0%

3.6%
3.6%
14.3%
60.7%
100.0%
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Annlston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1,2, and 3
Revision: 1

TABLE 14
BENTHIC MACROINVERTEBRATE DATA STATION 5

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Taxon: .-..-','< -

Lumbricina |

Tubificida
Lumbricidae

Tubificidae

Mesogastropoda
Hydrobiidae

Basommatophora

Ephemeroptera

Trichoptera

Coleoptera
Diptera

Lymnaeidae

Physidae

Planorbidae

Baetidae

Hydropsychidae

Chironomidae

Tipulidae

L/mnodrilus sp.

pass. Fontigens sp. (tent.)

Stagnicola sp.

Physa sp.

poss. Planorbella sp. (tent.)

Baetis sp.

Cheumatopsyche sp.

Ablabesmyia mallochi
Chironomus sp.
Cricotopus bicinctus
Cricotopus/Orthocladius sp.
D/crotendipes sp.
Orthocladius sp.
Phaenopsectra obedians gr.
Polypedilum tritum
Thienemannimyia gr.

Limonia sp.
Limonia canadensis
Total Number of Specimens
Total Number of Taxa

Kick Net ; v ? ;;Xr-

•:••* Common Name";*')

earthworm

tube worm

dusky snail

pond snail

pouch snail

orb snail

mayfly

caddisfly

midge
midge
midge
midge
midge
midge
midge
midge
midge

crane fly
crane fly

•,••:-.•.•:•.-. <?SC-5A •••:•' '
SifNumberS*

1

9

1

5

16
4

®; Percent3^

6.3%

56.3%

6.3%

31 .3%

100.0%

•-Number ,

1

1

1

7

2

1

1

7
1

1
1

1

2

6

4

14

1

1

53

18

1 .9%

0.0%

1.9%

1.9%

13.2%

3.8%

1.9%

1.9%

13.2%
1.9%
1.9%
1.9%
1.9%
3.8%
1 1 .3%
7.5%
26.4%

1.9%
1.9%

100.0%
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TABLE 15
FISH COMMUNITY SURVEY DATA SUMMARY

Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Largescale Stoneroller (Campostoma oligolepis) 21
f/SC-STA-4

70
^
91 199

Eastern Mosquitofish (Gambusia holbrooki) 110 119
Unknown Shiner #2 (Notropis spp.) 62 78
Unknown Shiner #1 (Notropis spp.) 12 23 42
Bluespotted Sunfish (Enneacanthus gloriosus) 18 27
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus)
Unknown Shiner (Cyprinella sp.)
Creek Chub (Semotilus atromaculatus)
Suckermouth minnow (Phenacobius mirabilis)
Longear Sunfish (Lepomis megalotis)
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus natalis)
Total Fish 127 58 22 177 103 487
nTaxa 8 8
Total Shock Time (seconds) 2,386 2,146 1,468 1,678 2,322 10,000
Catch per unit Effort 0.053 0.027 0.015 0.105 0.044 0.049

Note: Results of the RP-1 fish survey are intentionally omitted from this table - no fish were observed during 1,700 seconds of shocking in the
stormwater retention structure

12/21/2005
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Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

TABLE 16
WILDLIFE OBSERVATION SUMMARY

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Bam swallow
Belted Kingfisher
Blue jay
Brown Thrasher
Cardinal
Carolina chickadee
Chimmey Swift
Common grackle
English house sparrow
Gray catbird
Mourning dove
Northern mockingbird
Phoebe
Red-Tailed Hawk
Red-winged blackbird
Robin
Rock dove
Song sparrow
Starling
Tree swallow
Yellow shafted flicker

Mammals1'
Cat
Dog
Harvest Mouse
Muskrat

Bat

Musk turtle
Gulf Coast Spiny Softshell
Copperhead
Cottonmouth

Amphibians
American Toad
Bull Frog
Green Frog
Southern Leopard Frog

Hirundo rustics

Cyanocitta cristate

Cardinalis cardinatis
Parus carolinensis
Chaetura pelgica
Quiscalus quiscuta
Passer domesticus
Dumetella carolinensis
Zenaida macroura
Mimus polyglottos
Sayomis phoebe
Buteo jdmaicensis
Agelaius prioeniceus

Ceryle alcyon

Toxostoma rufum

Turdus migratorius
Columba livia
Melospiza melodia
Sturnus vulgaris
Tachycineta bicolor

Felis domestica
Cants domestica
Reithrodontomys humulis
Ondatra zibethica
Rattus norvegicus

Stemotherus odoratus
Apalone spinifera aspera
Agkistrodon contortix

istrodon piscivours

Bufo americanus
Rana catesbeiana

Southern Two-Jined Salamander
Crustaceans

Crayfish

Rana clamitans melanota
Rana utricularia
Eurycea cirrigera

RS

FG

CA

CA
CA

FE
FG
CA

FG

FG
FG

FG

CA

DHB

FL

CA
FG

FG
RS
CA
RS
CA

FE
FL
CA

FG

TR

OB

FL

CA

CA

CA

NE

TR

CA

FL

FG

TR

OB
FG

OB

RS

CA

FL

OB

OB

FG

FG

FG
CA

FG

FG
FG

Wildlife Observation Codes: CA=Calling
FL=Flight
FG=Foraging
FE=Feeding

SRS: Stormwater retention structure

SC=Scat CA=Calling FG=Browse/Forage
SL=Slide NE=Nest DHB=Den, Hut, Burrow
TR=Tracks OB=Observed
DB=Day bed RS=Resting/Perching

1M1/2005
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TABLE 17
HABITAT OBSERVATION SUMMARY

Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

I Mowed clover and I Tall Grass Field iLespedeza Field I Forested I Mowed field

Surroundin
HabitatsW^n

-;••»'•.-',., • ̂  ̂ .--i

grass field.

1 100% vegetation cover

red & white clover

Landfill cap and
forested

recently mowed

No signs of burrows
runs or trails.

1 00% vegetation
cover

Landfill cap and
forested

Vehicle tracks
observed.

No signs of non-
avian wildlife
were observed.

95% Vegetative
Cover, with 5% bare
areas

slender bush clover

Landfill cap and
forested

routinely mowed

No signs of non-
avian wildlife were
observed.

90% tree coverage, No habitat present
on 1 0% of the area. Open area 80%
vegetated with herbs and grasses.

40' to 50' average canopy height in
wooded area. Herb vegetation

open fields, roads, and buildings

Much of the ground is covered by filter
fabric which will limit burrowing. Shrub
layer has been removed and trails and
picnic tables present. 2" diameter
burrows were noted in an intermitent
stream corridor are a possible armadillo
dig area, a nest (potentially squirrel) in a
tree was observed.

1 00% cover by herbs
(clover)

White clover, common
plaintain, common
dandelion, &
crabgrass, mowed to
2"-4"
buildings, roads

routinely mowed

No signs of non-avian
wildlife were
observed.

1 00% vegetation cover

1' to 2' tall field, with a
mix of herbs and
grasses.

landfill cap

periodic mowing

No signs of non-avian
wildlife were observed.

12/21/2005
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TABLE 18
VEGETATION SUMMARY

Ann is ton PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1, 2, and 3
Revision: 1

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

curled dock
daisy fleabane
dogbane

bermuda grass
catbrier
common cinquefoil
common dandelion
common plaintain
crabgrass (spp)

English plantain
evening primrose
goldenrod, spp.
grass (spp)
little bluestem

oat (SPP)
pokeweed
Queen Anne's lace
red clover
silkgrass
slender bush clover
sweet yellow clover

Cynodon dactylon
Smilax glauca
Potentil/a simplex
Taraxacum officinale
Plantago major
Digitaria spp.
Rumex crispus
Erigeron annus
Apocynum cannabinum
Plantago lanceolata
Oenothera bienn/s
Solidago spp.
Various species
Schizachyrium scoparium
Various species
Phytolacca americana
Daucus carota
Trifolium pratense
Pityopsis spp.
Lespedeza virginica
Melilotus officinalis

\Eupatorium sessilifolium

Campsis radicans
Parthenocissus

trumpet creeper
Virginia creeper
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TABLE 19
TERRESTRIAL INVERTEBRATES SUMMARY

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

Acrididae
Anisopodidae

Carabidae
Cecidomyiidae
Cephidae
Chrysomelidae
Chrysopidae
Cynipidae

Gryllacrididae
Gryllidae

Oligochaeta

Simuliidae

Braconidae

Flea unidentified1

Formicidae Ants

Hemiptera nymph unidentified
Hydrometridae
Hydropsychidae

Hymenopteran nymph unidentified

lepidopteran unidentified

Millipede unidentified
Miridae
Nabidae

Phloeothripidae
Rhopalidae
Saldidae

Sphecidae
Spider
Spider unidentified

Tick unidentified
Tingidae
Wolf spider

Acrididae
Chrysomelidae
Coccinellidae
Dipteran nymph unidentified
Dytiscidae
Mantidae
Membracidae

Millipede unidentified

Landfill (
Short-Horned Grasshoppers
Wood Gnats
Braconids
Ground Beetles
Gall Gnats
Stem Sawflies
Leaf Beetles
Green Lacewings
Cynipids

Flea - unspecified

Camel Crickets
Crickets

Bugs - unspecified
Water Measurers
Net-Spinning Caddisflies

Sawflies/Ants/Wasps/Bees/Chalcids - unspecified larvae

Butterflies/Moths - unspecified

Millipede
Leaf/Plant Bugs
Damsel Bugs
Oligochaete
Tube-Tailed Thrips
Scentless Plant Bugs
Shore Bugs
Black Flies
Sphecid Wasps
Spider

Spider

Tick
Lace Bugs
Spider

Short-Horned Grasshoppers
West End Landfill (WEL)

Leaf Beetles
Ladybird Beetles

Fly nymph - unspecified
Prdeaceous Diving Beetles
Mantids
Treehoppers

Oligochaela Oligochaete
Pulicidae Common Flea
Saldidae Shore Bugs
Spider unidentified Spider

' -
Cerambycidae Long-Horned Beetles

Open Area <OA)

Dipteran nymph unidentified Fly nymph - unspecified
Formicidae Ants
Gryllidae Crickets
Mantidae Mantids
Simuliidae Black Flies
Spider unidentified

Chironomidae

Spider

Midges
Coleopteran larvae unidentified Beetle larvae - unspecified
Dytiscidae Prdeaceous Diving Beetles
Oligochaeta Oligochaete

Notes:
1 Organisms listed as "unidentified" could not be identified in the field with the available microscope, investigators needed higher power lens
to see body parts.
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TABLE 20
WILDLIFE OBSERVATION SUMMARY

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCS SITE, ANNISTON, ALABAMA

Bam swallow Hirundo rustica
Belted Kingfisher
Blue jay
brown headed cowbird Molothrvs ater
Brown Thrasher
Cardinal
Carolina chickadee Parus carol/nensis
Chimney Swift
Common grackle Quiscalus quiscula
English house sparrow Passer domesticus
Gray catbird Dumetella carolinensis
Indigo bunting Passerina cyanea
Meadowlark
Mourning dove
Northern mockingbird
Phoebe
Red-Tailed Hawk
Red-winged blackbird
Robin
Rock dove
Song sparrow
Sparrow Hawk (Kestrel)
Starling
Summer Tanager
Tree swallow
Yellow shafted flicker

Ceryle alcyon
Cyanocitta cristata

Toxostoma njfum
Cartinalis cardinalis

Chaetura pelgica

Stumella magna
Zenaida macroura
Minus polyglottos
Sayomis phoebe
Buteo jamaicensis
Agelaius phoeniceus
Turdus migratorius
Columba livia
M&lospiza melodia
Falco sparverius
Stumus vulgaris
Piranga nibra
Tachycineta bicolor
Colaptes auratus

FG

RS

FL

FURS

RS
FURS

FL (immature)

RS

Dasypus novemcinctus
Tarn/as striatus

FL

FL

FG/FL

FL

FL

OB

FL

FE

FE

RS
RS

RS

Wildlife Observation Codes: CA=Calling SC=Scat CA=Calling FG=Browse/Forage
FL=Flight SL=Slide NE=Nest DHB=Den. Hut. Burrow
FG=Foraging TR=Tracks OB=Observed
FE=Feeding DB=Day be'RS=Resting/Perching

12/21/2005
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TABLE 21
EXPOSURE PATHWAY ASSESSMENT

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

as above creek bank

Rationale tor eiimina

Limited habitat and generally low habitat qYear-round with seasona
fluctuations

Year-round with seasonal
fluctuations and spawning in the
spring

Predatory fish not present in Snow Creek;
limited to warmwater species tolerant of lo
dissolved oxygen

[Predatory fish

Reptiles/amphibians

Invertivorous birds

_argemouth bass

Various turtle and frog
species

Potentially complete: diet,,
maternal transfer, dermal
contact with sediment

'*"""

Snow Creek only; no fish in
stormwater retention structure

Not Applicable Not present in Snow Creek or in
stormwater retention structure

Potentially complete: diet,,
maternal transfer /-dermal
contact with sediment ' •

Snow Creek and .storrnwater,,
retention structure • .

Year round with seasonal;;
abundance in spring,-summer and
fall"

Incomplete Snow Creek and stormwater
retention structure substrates; but
with habitat constraints (see
Rationale)

Year-round with seasonal
fluctuations

Low habitat quality (see results of KPM); low
population densities using only small isolated
patches of fragmented habitat that borders
creek

Omnivorous birds Pheasants, ducks, geese Incomplete Wooded areas and shallow
vegetated pools or reaches in
Snow Creek and along shore of
retention structure

Spring, summer, and fall Habitat limited or poor; lower potential for
exposure than insectivorous or piscivorous
birds; populations actively managed

Piscivorous birds ireat blue heron; kingfisher Incomplete Calhoun County; Snow Creek, but
with habitat constraints (see
Rationale)

Spring, summer, and fall Low habitat quality (see results of KPM); low
population densities using only small isolated
patches of fragmented habitat that borders
creek; large home and forage range

Carnivorous birds Bald eagle, hawks, falcons,
owls

ncomplete Calhoun County but with habitat
constraints (see Rationale)

'ear-round with seasonal Habitat limited or poor (see results of KPM);
lower potential for exposure than piscivorous
birds; large home ranges; low population
densities

Invertivorous mammals White footed mouse; shrew Incomplete Terrestrial borders of Snow Creek Spring, summer, and fall Restricted to terrestrial habitats above Snow
Creek bank; lower potential of exposure to
sediments - diet from terrestrial invertebrates

Omnivorous mammals Martens, fishers, raccoons Incomplete Terrestrial and riparian wooded
borders of Snow Creek and
stormwater retention structure

Year-round with seasonal
fluctuations; spring kits

Habitat limited or poor (see results of KPM);
lower potential for exposure than piscivorous
mammals; large home ranges; low population
densities

Piscivorous mammals River otter; mink Incomplete Choccolocco Creek Valley and
catchment area; Snow Creek, but
with habitat constraints (see
Rationale)

Year-round with seasonal
fluctuations; spring kits

Suitable habitat not present; highly fragmented
by bordering land uses, roads, rails; fish
community (as food source) limited to small
popualtions of tolerant species

Carnivorous mammals _ong-tailed weasel, ermine Incomplete Terrestrial and riparian wooded
borders of Snow Creek and
stormwater retention structure

Year-round with seasonal
fluctuations

Lower potential for exposure than piscivorous
mammals; large home ranges; low population
densities

12^21/2005
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TABLE 21
EXPOSURE PATHWAY ASSESSMENT

Anniston PCB Site
Screening Level Ecological Risk Assessment

for Operable Units 1,1, and 3
Revision: 1

December 2005

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3 OF THE ANNISTON PCB SITE
ANNISTON PCB SITE, ANNISTON, ALABAMA

.

i-^o/^I*
Terrestrial invertebrates

Invertivorous birds

Omnivorous birds

Carnivorous birds

Invertivorous mammals

Omnivorous mammals

Carnivorous mammals

Various taxa

Passerines

Pheasants, geese

Bald eagle, hawks, falcons,
owls

White footed mouse, shrew

Martens, fishers, raccoons

Long-tailed weasel, ermine

;*txp0 Sg§
Incomplete

Incomplete

Incomplete

Incomplete

Incomplete

Incomplete

Incomplete

Limited to tall grasses in
successional old field surface of
landfill caps; open area

Potentially all areas; but with
habitat constraints (see Rationale)

Wooded areas

Calhoun County but with habitat
constraints (see Rationale)

Potentially all areas; but with
habitat or access constraints (see
Rationale)

Mainly wooded areas

Mainly wooded areas

Dependent on successional stage
development; frequent
maintainance disturbs seasonal
succession of habitat and
establishment of invertebrate
communities

Year-round with seasonal
changes in abundance

Spring, summer, and fall

Year-round with seasonal
fluctuations

Year-round with seasonal
changes in abundance

Year-round with seasonal
fluctuations; spring kits

Year-round with seasonal
fluctuations

Yes

Yes

Yes

Yes

Yes

Yes

Yes

; f#i Rationale for Elimination
Poor habitat quality (see results of KPM);
compaction of soil habitat truncates exposure
to contaminants; frequent disturbance of landfill
cap surfaces by bushhogging; mowing, etc.;
open area is isolated and bordered by fence
and maintained grounds or impervious layers.

Poor habitat quality (see results of KPM); cover
and perch sites minimal or absent; terrestrial
invertebrates low potential of exposed to PCBs
so not contaminated food source

Habitat (cover) extremely limited or poor; lower
potential for exposure than insectivorous birds;
populations actively managed

Habitat limited or poor (see results of KPM);
large home ranges; low population densities
and low prey density (see invertivorous
mammals)

Poor habitat quality. Mammals not observed by
sight, track, burrows or other means during
survey work. Most areas fenced in making
access to habitats difficult. Fabric on landfill is
oarrier to burrowing. Terrestrial invertebrates
low potential of exposure to PCBs so not
contaminated food source

Habitat limited or poor (see results of KPM);
most areas fenced in making access to
habitats difficult; large home ranges; low
population densities

Most areas fenced in making access to
habitats difficult; large home ranges; low
copulation densities

Note:
1. This table lists the most important exposure pathways for each receptor group. Certain exposure pathways are not listed because they would not contribute appreciably to exposure. These include inhalation, plant uptake by
herbivores, and gill transfer in fish.
2. Potentially complete exposure pathways are highlighted.

12/21/2005
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Station

SC-STA-1
SC-STA-2
SC-STA-3
SC-STA-4
SC-STA-5*
RP-1

Fish Survey

Total Shock Time
(min)

40
36
24
28
39
31

Benthic Macrolnvertebrate Survey

Distribution of Kicks by Habitat Ty

Cobble

20
50
50
60
31

Snag

11

Vegetated
Banks

20

8
60

Sand &
Gravel

60
50
50
40
34

>e (% of 20 kicks/jabs)*

SAV

30

Bedrock
Outcrop

8

Other -
see notes

8
10

Wildlife
Observations

Total
Transect

Length (ft)

200
200
100
100
100
240

Total
Observation
Time (min)

200
205
175
180
250
160

NOTE:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

* - more kicks/jabs at this location
SC-STA-5 "Other" was detritus/leaf litter
RP-1 "Other" is emergent vegetation (Alligator weed)

1/6/06 SYR-85 EAB
Anniston 10206
Q:\Annislon PCB Site\SLERA OU1-2-3\mxd\WildlifeTransecls-STA-1-Landsi

RSiTREAM EXTENT
"OF SC-STA-1

SC-STA-1-WT-2E

SC-STA-1-WT-1E

SC-STA-1 -WT-1W

SC-STA-1-WT-2W

DOWNSTREAM EXTENT
OF SC-STAT1I

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

2 PHOTO ID AND CAMERA DIRECTION

200

GRAPHIC SCALE

400
Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY LOCATIONS ON
SNOW CREEK: STA-1

BBU
BLASLAND. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

26



Habitat Evaluation Summary

Habitat Parameters - Low Gradient streams
Reaches

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity

Bank -tabilitv ^9^ Bank (10- 0)
"lty Left Bank (10-0)

Vegetative Right Bank (10-0)
Protection Left Bank (10 - 0)

Riparian Vegetative Right Bank (10-0)
Zone Width Left Bank (10 - 0)

TOTAL SCORE

Condition Catergorv & Score
Optimal (20-16) — Suboptimal (15- 11) — Marginal (10-6) — Poor (5-0)

SC-STA-1
8
14
3
14
17
14
5
9
9
9
8
6
6

122

SC-STA-2
11
8
4
12
17
17
6
9
9
9
8
6
5

121

SC-STA-3
17
7
8
17
17
18
3
7
10
7
10
1
2

124

SC-STA-4
12
8
11
14
17
18
4
10
10
10
9
5
2

130

SC-STA-5
17
4
15
17
18
9
6
10
10
9
7
2
1

125

Note: Habitat evaluation performed using the methods outlined in the USEPA's Rapid Bioassessment
Protocols for Streams and Wadable Rivers

Fish Community Survey Summary

Species Observed

Largescale Stoneroller (Campostoma oligolepis)
Eastern Mosquitofish (Gambusia holbrooki)
Unknown Shiner #2 (Notropis spp.)
Unknown Shiner #1 (Notropis spp.)
Bluespotted Sunfish (Enneacanthus g/oriosus )
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus)
Unknown Shiner (Cyprinella sp.)
Creek Chub (Semotilus atromaculatus)
Suckermouth minnow (Phenacobius mirabilis)
Longear Sunfish (Lepomis megalotis)
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus nata/is)
Total Fish
Species Richness
Total Shock Time (seconds)
Catch per unit Effort

Count by Location
SC-STA-1

15
110

2

127
3

2,386
0.053

SC-STA-2
21
2
5
12
18

58
5

2,146
0.027

SC-STA-3
2

8
3
1
7

1

22
6

1,468
0.015

SC-STA-4
70
1

62
23
5

6
3

1

177
8

1,678
0.105

SC-STA-5
91

3
4
1

1

1
1
1

103
8

2,322
0.044

Total
Fish
199
119
78
42
27
7
6
4
1
1
1
1
1

487
13

10,000
0.049

Note: 1,853 seconds of shocking in the stormwater containment structure yielded no fish

Benthic Macroinvetebrate Summary Metrics

Metric

Total Number of Specimens
Species Richness
Percent EPT
Percent Diptera

Expected
Response

Decrease
Decrease
Decrease
Increase

STA-1

97
19
0

23

STA-2

106
13
42
45

STA-3

16
5
19
69

STA-4

28
7
14
82

STA-5

16
4
63
31

RP-1

331
31
37
10

Note: Expected Response indicates the response to each metric in the presence of perturbation

NOTE:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

1/6/06 SYR-85 EAB
Anniston 10206
Q:\Annlston PCB Sile\SLERA OU1-2-3\mxd\WildlifeTransecls-STA-1-Tables.mxd

SC;STA-1-WT-2E

SC-STA-1 -WT-1E

DOWNSTREAMJEXTENili
OF SC-STA-1

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

GRAPHIC SCALE

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY RESULTS FOR STA-1

BBU
BLASLAND. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

27



Station

SC-STA-1
SC-STA-2
SC-STA-3
SC-STA-4
SC-STA-5*
RP-1

Fish Survey

Total Shock Tim6
(min)

40
36
24
28
39
31

Benthic Macrolnvertebrate Survey

Distribution of Kicks by Habitat Ty|

Cobble

20
50
50
60
31

Snag

11

Vegetated
Banks

20

8
60

Sand 8,
Gravel

60
50
50
40
34

)e (% of 20 kicks/jabs)*

SAV

30

Bedrock
Outcrop

8

Other -
see notes

8
10

Wildlife
Observations

Total
Transect

Length (ft)

200
200
100
100
100
240

Total
Observation
Time (min)

200
205
175
180
250
160

* - more kicks/jabs at this location
SC-STA-5 "Other" was detritus/leaf litter
RP-1 "Other" is emergent vegetation (Alligator weed)

1/6/06 SYR-85 EAB
Anniston 10206
QAAnniston PCB Site\SLERA OU1-2-3\mxd\WildlifeTr;

UPSTREAM.EXTENT
OF'SC-STA-2

DOWNSTREAM EXTENT
OF SC-STA-2

NOTE:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

2 PHOTO ID AND CAMERA DIRECTION

200

GRAPHIC SCALE

400

Feet

sects-STA-2-LandscaDe.mxd

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY LOCATIONS ON
SNOW CREEK: STA-2

BBU
8LASLAND. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

28



Habitat Evaluation Summary

Habitat Parameters - Low Gradient streams
Reaches

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity

Bank -tabilitv Right Bank (10- 0)mk lability Left Bank (10 .0)

Vegetative Right Bank (10- 0)
Protection Left Bank (10-0)

Riparian Vegetative Right Bank (10-0)
Zone Width Left Bank (10 -0)

TOTAL SCORE

Condition Caterqorv & Score
Optimal (20 - 16) — Suboptimal (15 - 11) — Marginal (10 - 6) — Poor (5 - 0)

SC-STA-1
8
14
3
14
17
14
5
9
9
9
8
6
6

122

SC-STA-2
11
8
4
12
17
17
6
9
9
9
8
6
5

121

SC-S7A-3
17
7
8
17
17
18
3
7
10
7
10
1
2

124

SC-STA-4
12
8
11
14
17
18
4
10
10
10
9
5
2

130

SC-STA-5
17
4
15
17
18
9
6
10
10
9
7
2
1

125

Note: Habitat evaluation performed using the methods outlined in the USEPA's Rapid Bioassessment
Protocols for Streams and Wadable Rivers

Fish Community Survey Summary

Species Observed

Largescale Stoneroller (Campostoma oligolepis)
Eastern Mosquitofish (Gambusia holbrooki)
Unknown Shiner #2 (Notropis spp.)
Unknown Shiner #1 (Notropis spp.)
Bluespotted Sunfish (Enneacanthus gloriosus )
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus )
Unknown Shiner (Cyprinella sp.)
Creek Chub (Semoti/us atmmaculatus )
Suckermouth minnow (Phenacobius mirabilis)
Longear Sunfish (Lepomis megalotis )
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus natalis)
Total Fish
Species Richness
Total Shock Time (seconds)
Catch per unit Effort

Count by Local on
SC-STA-1

15
110

2

127
3

2,386
0.053

SC-STA-2
21
2
5
12
18

58
5

2,146
0.027

SC-STA-3
2

8
3
1
7

1

22
6

1,468
0.015

SC-STA-4
70
7

62
23
5

6
3

1

177
8

1,678
0.105

SC-STA-5
91

3
4
1

1

1
1
1

103
8

2,322
0.044

Total
Fish
199
119
78
42
27
7
6
4
1
1
1
1
1

487
13

10,000
0.049

Note: 1,853 seconds of shocking in the stormwater containment structure yielded no fish

Benthic Macroinvetebrate Summary Metrics

Metric

Total Number of Specimens
Species Richness
Percent EPT
Percent Diptera

Expected
Response

Decrease
Decrease
Decrease
Increase

STA-1

97
19
0

23

STA-2

106
13
42
45

STA-3

16
5
19
69

STA-4

28
7
14
82

STA-5

16
4
63
31

RP-1

331
31
37
10

Note: Expected Response indicates the response to each metric in the presence of perturbation

UPSTREAM.EXTENT
OF'SC-STA-2

ma
\ :

£C-STA-2-WT-2E

- r- -•^ — SC-STA-2-WT-1E

DOWNSTREAM EXTE
•' OF SC-STA-2

STA-2-WT-2W™

NOTE:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

1/6/06 SYR-85 EAB
Anniston 10206
Q-\Anniston PCB Site\SLERA OU1-2-3\mxd\WildlifeTransects-STA-2-Tables.r

200

GRAPHIC SCALE

400

Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY RESULTS FOR STA-2

BBC
BLASLAND. BOUCK 81 LEE. INC.
engineers, scientists, economists

FIGURE

29



Station

SC-STA-1
SC-STA-2
SC-STA-3
SC-STA-4
SC-STA-5*
RP-1

Fish Survey

Total Shock Time
(min)

40
36
24
28
39
31

Benthic Macrolnvertebrate Survey

Distribution of Kicks by Habitat Ty

Cobble

20
50
50
60
31

Snag

11

Vegetated
Banks

20

8
60

Sand &
Gravel

60
50
50
40
34

e (% of 20 kicks/jabs)*

SAV

30

Bedrock
Outcrop

8

Other -
see notes

8
10

Wildlife
Observations

Total
Transect

Length (ft)

200
200
100
100
100
240

Total
Observation
Time (min)

200
205
175
180
250
160

5 F
UPSTREAM.EXTENT

OF SC"-STA-3

DOWNSTREAM EXTENT
OF SC-STA-3

NOTE:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

2 PHOTO ID AND CAMERA DIRECTION

* - more kicks/jabs at this location
SC-STA-5 "Other" was detritus/leaf litter
RP-1 "Other" is emergent vegetation (Alligator weed)

1/6/06 SYR-85 EAB
Anniston 10206
O'VAnnklnn PCB Site\SLERA OU1-2-3\mxd\WildlifeTri

200

GRAPHIC SCALE

400

Feet

i sects- STA-3- Land scane mxd

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY LOCATIONS ON
SNOW CREEK: STA-3

BBC
BLASLAND. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

30



Habitat Evaluation Summary

Habitat Parameters - Low Gradient Streams
Reaches

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity

Bank ^tabilitv Right Bank (10- 0)
"lty Left Bank (10-0)

Vegetative Right Bank (10 - 0)
Protection Left Bank (10-0)

Riparian Vegetative Right Bank (10-0)
Zone Width Lett Bank (10 - 0)

TOTAL SCORE

Condition Catergory & Score
Optimal (20 - 16) — Suboptimal (15 - 1 1) — Marginal (10 - 6) — Poor (5 - 0)

SC-STA-1
8
14
3
14
17
14
5
9
9
9
8
6
6

122

SC-STA-2
11
8
4
12
17
17
6
9
9
9
8
6
5

121

SC-STA-3
17
7
8
17
17
18
3
7
10
7
10
1
2

124

SC-STA-4
12
8
11
14
17
18
4
10
10
10
9
5
2

130

SC-STA-5
17
4
15
17
18
9
6
10
10
9
7
2
1

125

Note: Habitat evaluation performed using the methods outlined in the USEPA's Rapid Bioassessment
Protocols for Streams and Wadable Rivers

Fish Community Survey Summary

Species Observed

Largescale Stoneroller (Campostoma oligolepis)

Eastern Mosquitofish (Gambusia holbrooki)
Unknown Shiner #2 (Notropis spp.)
Unknown Shiner #1 (Notropis spp.)
Bluespotted Sunfish (Enneacanthus gloriosus )
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus )
Unknown Shiner (Cyprinel/a sp.)
Creek Chub (Semotilus atromaculatus)
Suckermouth minnow (Phenacobius mirabilis)
Longear Sunfish (Lepomis megalotis )
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus natalis )
Total Fish
Species Richness
Total Shock Time (seconds)
Catch per unit Effort

Count by Location

SC-STA-1
15

110

2

127
3

2,386
0.053

SC-STA-2
21
2
5
12
18

58
5

2,146
0.027

SC-STA-3
2

8
3
1
7

1

22
6

1,468
0.015

SC-STA-4
70
7
62
23
5

6
3

1

177
8

1,678
0.105

SC-STA-5
91

3
4
1

1

1
1
1

103
8

2,322
0.044

Total
Fish

199
119
78
42
27
7
6
4
1
1
1
1
1

487
13

10,000
0.049

Note: 1,853 seconds of shocking in the stormwater containment structure yielded no fish

Benthic Macroinvetebrate Summary Metrics

Metric

Total Number of Specimens
Species Richness
Percent EPT
Percent Diptera

Expected

Response

Decrease
Decrease
Decrease
Increase

STA-1

97
19
0

23

STA-2

106
13
42
45

STA-3

16
5
19
69

STA-4

28
7
14
82

STA-5

16
4
63
31

RP-1

331
31
37
10

Note: Expected Response indicates the response to each metric in the presence of perturbation

NOTE:

PSTREAM,EXTENT
OFSC~STA-3

.DOWNSTREAM EXTENT
OF SC-STA-3

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

LEGEND:

- WILDLIFE OBSERVATION TRANSECT

- SNOW CREEK SAMPLING STATION BOUNDARIES

1/6/06 SYR-85 EAB
Annislon 10206
Q:\Anniston PCB Site\SLERA OU1-2-3\n

200

GRAPHIC SCALE

400
Feet

<d\WildlifeTransects-STA-3-Tables.mxd

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY RESULTS FOR: STA-3

BBL:
BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists

FIGURE

31



Station

SC-STA-1
SC-STA-2
SC-STA-3
SC-STA-4
SC-STA-5*
RP-1

Fish Survey

Total Shock Time
(min)

40
36
24
28
39
31

Benthic Macrolnvertebrate Survey

Distribution of Kicks by Habitat Ty

Cobble

20
50
50
60
31

Snag

11

Vegetated
Banks

20

8
60

Sand &
Gravel

60
50
50
40
34

)e (% of 20 kicks/jabs)*

SAV

30

Bedrock
Outcrop

8

Other -
see notes

8
10

Wildlife
Observations

Total
Transect

Length (ft)

200
200
100
100
100
240

Total
Observation
Time (min)

200
205
175
180
250
160

_UPSTREAM EXTENT
OF SC-STA-4

DOWNSTREAM EXTENT.

NOTE:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

LEGEND:

- WILDLIFE OBSERVATION TRANSECT

- SNOW CREEK SAMPLING STATION BOUNDARIES

PHOTO ID AND CAMERA DIRECTION

* - more kicks/jabs at this location
SC-STA-5 "Other" was detritus/leaf litter
RP-1 "Other" is emergent vegetation (Alligator weed)

1/6/06 SYR-85 EAB
Anniston 10206
Q:\Anniston PCB Sile\SLERA OU1-2-3\mxd\WildlifeTransecls-STA-4-Landscape.mxd

0 200

GRAPHIC SCALE

400

Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY LOCATIONS ON
SNOW CREEK: STA-4

BBU
BLASLAND. BQUCK & LEE. INC.
engineers, scientists, economists

FIGURE

32



Habitat Evaluation Summary

Habitat Parameters - Low Gradient Streams
Reaches

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity

Dank "tabilitv Right Bank (10 - 0)Dank otability Left Bank (10. 0)

Vegetative Right Bank (10- 0)
Protection Left Bank (10-0)

Riparian Vegetative Right Bank (10-0)
Zone Width Left Bank (10 -0)

TOTAL SCORE

Condition Catergory & Score
Optimal (20 - 16) — Suboptimal (15-11) — Marginal (1 o - 6) — Poor (5 - o)

SC-STA-1
8
14
3
14
17
14
5
9
9
9
8
6
6

122

SC-STA-2
11
8
4
12
17
17
6
9
9
9
8
6
5

121

SC-STA-3
17
7
8
17
17
18
3
7
10
7
10
1
2

124

SC-STA-4
12
8
11
14
17
18
4
10
10
10
9
5
2

130

SC-STA-5
17
4
15
17
18
9
6
10
10
9
7
2
1

125

Note: Habitat evaluation performed using the methods outlined in the USEPA's Rapid Bioassessment
Protocols for Streams and Wadable Rivers

Fish Community Survey Summary

Species Observed

Largescale Stoneroller (Campostoma oligolepis)

Eastern Mosquitofish (Gambusia holbrooki)
Unknown Shiner #2 (Notropis spp.)
Unknown Shiner #1 (Notropis spp.)
Bluespotted Sunfish (Enneacanthus gloriosus )
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus )
Unknown Shiner (Cyprinella sp.)
Creek Chub (Semotilus atromaculatus)
Suckermouth minnow (Phenacobius mirabilis)
Longear Sunfish (Lepomis megalotis )
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus nata/is)
Total Fish
Species Richness
Total Shock Time (seconds)
Catch per unit Effort

Count by Location

SC-STA-1
15
110

2

127
3

2,386
0.053

SC-STA-2
21
2
5
12
18

58
5

2,146
0.027

sc-STA-3
2

8
3
1
7

1

22
6

1,468
0.015

SC-STA-4
70
7
62
23
5

6
3

1

177
8

1,678
0.105

SC-STA-5
91

3
4
1

1

1
1
1

103
8

2,322
0.044

Total
Fish

199
119
78
42
27
7
6
4
1
1
1
1
1

487
13

10,000
0.049

Note: 1,853 seconds of shocking in the stormwater containment structure yielded no fish

Benthic Macroinvetebrate Summary Metrics

Metric

Total Number of Specimens
Species Richness
Percent EPT
Percent Diptera

Expected
Response

Decrease
Decrease
Decrease
Increase

STA-1

97
19
0

23

STA-2

106
13
42
45

STA-3

16
5
19
69

STA-4

28
7
14
82

STA-5

16
4
63
31

RP-1

331
31
37
10

Note: Expected Response indicates the response to each metric in the presence of perturbation

NOTE:

_UPSTREAM EXTENT
OF SC-STA-4

DOWNSTREAM EXTENT
OF SC-STA=4

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

1/6/06 SYR-85 EAB
Anniston 10206
QVAnniston PCB Site\SLERA OU1-2-3\mxd\WildlifeTransects-STA-4-Table5.mxd

200

GRAPHIC SCALE

400

Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY RESULTS FOR STA-4

BBU
BLASLAND, BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

33



Station

SC-STA-1
SC-STA-2
SC-STA-3
SC-STA-4
SC-STA-5*
RP-1

Fish Survey

Total Shock Time
(min)

40
36
24
28
39
31

Benthic Macrolnvertebrate Survey

Distribution of Kicks by Habitat Ty

Cobble

20
50

50
60
31

Snag

11

Vegetated
Banks

20

8
60

Sand &
Gravel

60

50
50
40
34

3e (% of 20 kicks/jabs)*

SAV

30

Bedrock
Outcrop

8

Other -
see notes

8
10

Wildlife
Observations

Total
Transect

Length (ft)

200
200
100
100
100
240

Total
Observation
Time (min)

200
205
175
180
250
160

* - more kicks/jabs at this location
SC-STA-5 "Other" was detritus/leaf litter
RP-1 "Other" is emergent vegetation (Alligator weed)

1/6/06 ROCH-85 EAB
Anniston 10206
Q:\Annislon PCB Site\SLERA OU1-2-3\mxd\WildlifeTransects-STA-5-Landscape.mxd

NOTES:

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

2. WILDLIFE TRANSECTS WERE CONDUCTED BY
WALKING THE VEGETATED SLOPE PARALLEL
TO SNOW CREEK DUE TO CLOSE PROXIMITY
OF ASPHALT PARKING LOTS AND BUILDINGS
TO THE EDGE OF THE CREEK.

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDARIES

s 2 PHOTO ID AND CAMERA DIRECTION

200

GRAPHIC SCALE

400
Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY LOCATIONS ON
SNOW CREEK: STA-5

BBU
BLASLAND. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

34



Habitat Evaluation Summary

Habitat Parameters - LOW Gradient streams
Reaches

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity

Eank-tabilif Right Bank (10 - 0)
"lty Left Bank (10-0)

Vegetative Right Bank (10-0)
Protection Left Bank (10 - 0)

Riparian Vegetative Right Bank (10-0)
Zone Width Left Bank (10-0)

TOTAL SCORE

Condition Catergorv & Score
Optimal (20 - 16) — Suboptimal (15 - 1 1) — Marginal (10 - 6) — Poor (5 - 0)

SC-STA-1
8
14
3
14
17
14
5
9
9
9
8
6
6

122

SC-STA-2
11
8
4
12
17
17
6
9
9
9
8
6
5

121

SC-STA-3
17
7
8
17
17
18
3
7
10
7
10
1
2

124

SC-STA-4
12
8
11
14
17
18
4
10
10
10
9
5
2

130

SC-STA-5
17
4
15
17
18
9
6
10
10
9
7
2
1

125

Note: Habitat evaluation performed using the methods outlined in the USEPA's Rapid Bioassessment
Protocols for Streams and Wadable Rivers

Fish Community Survey Summary

Species Observed

Largescale Stoneroller (Campostoma oligolepis)
Eastern Mosquitofish ( Gambusia holbrooki)
Unknown Shiner #2 (Notropis spp.)
Unknown Shiner #1 (Notropis spp.)
Bluespotted Sunfish (Enneacanthus gloriosus }
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus )
Unknown Shiner (Cyprinella sp.)
Creek Chub (Semotilus atromaculatus )
Suckermouth minnow (Phenacobius mirabilis )
Longear Sunfish (Lepomis megalotis )
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus natalis)
Total Fish
Species Richness
Total Shock Time (seconds)
Catch per unit Effort

Count by Location
SC-STA-1

15
110

2

127
3

2,386
0.053

SC-STA-2
21
2
5
12
18

58
5

2,146
0.027

SC-STA-3
2

8
3
1
7

1

22
6

1,468
0.015

SC-STA-4
70
7

62
23
5

6
3

1

177
8

1,678
0.105

SC-STA-5
91

3
4
1

1

1
1
1

103
8

2,322
0.044

Total
Fish
199
119
78
42
27
7
6
4
1
1
1
1
1

487
13

10,000
0.049

Note: 1,853 seconds of shocking in the stormwater containment structure yielded no fish

Benthic Macroinvetebrate Summary Metrics

Metric

Total Number of Specimens
Species Richness
Percent EPT
Percent Diptera

Expected
Response

Decrease
Decrease
Decrease
Increase

STA-1

97
19
0
23

STA-2

106
13
42
45

STA-3

16
5
19
69

STA-4

28
7
14
82

STA-5

16
4
63
31

RP-1

331
31
37
10

_ DOWNSTREAM EXTENT
' OF SC-STAS

* «•

Note: Expected Response indicates the response to each metric in the presence of perturbation

NOTES:

1/6/06 SYR-85 EAB
Anniston 10206
Q:\Anniston PCB Siie\SLERA OU1-2-3\mxd\WildlifeTransects-STA-5-Tables.mxd

1. ALL BENTHOS AND FISH SAMPLING ACTIVITIES
CONDUCTED WITHIN REACH BOUNDARIES.

2. WILDLIFE TRANSECTS WERE CONDUCTED BY
WALKING THE VEGETATED SLOPE PARALLEL
TO SNOW CREEK DUE TO CLOSE PROXIMITY
OF ASPHALT PARKING LOTS AND BUILDINGS
TO THE EDGE OF THE CREEK.

LEGEND:

WILDLIFE OBSERVATION TRANSECT

SNOW CREEK SAMPLING STATION BOUNDAIRES

200

GRAPHIC SCALE

400
Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY RESULTS FOR STA-5

BBU
BLASLAJMD. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

35



Station

SC-STA-1
SC-STA-2
SC-STA-3
SC-STA-4
SC-STA-5*
RP-1

Fish Survey

Total Shock Time
(min)

40

36

24

28

39
31

Benthic Macrolnvertebrate Survey

Distribution of Kicks by Habitat Ty

Cobble

20

50

50

60

31

Snag

11

Vegetated
Banks

20

8

60

Sand &
Gravel

60
50
50
40
34

je (% of 20 kicks/jabs)*

SAV

30

Bedrock
Outcrop

8

Other -
see notes

8
10

Wildlife
Observations

Total
Transect

Length (ft)

200

200
100
100
100
240

Total
Observation
Time (min)

200
205
175
180
250
160

* - more kicks/jabs at this location
SC-STA-S "Other" was detritus/leaf litter
RP-1 "Other" is emergent vegetation (Alligator weed)

1/6/06ROCH85EAB
Anniston 10206
Q:\Anniston_PCB_Site\SLERA_OU1-2-3\mxd\WildlifeTransects-RetentionPond-Landscape.mxd

LEGEND:

WILDLIFE OBSERVATION TRANSECT

FISH SAMPLING AREA

BENTHIC AND FISH SAMPLING AREA

2 PHOTO ID AND CAMERA DIRECTION

200

GRAPHIC SCALE

400

Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY LOCATIONS FOR
STORMWATER RETENTION STRUCTURE

BBU
BLASLAND, BOUCK & LEE. INC.
engineers, scientists, econom/s/s

FIGURE

36



Habitat Parameters - Low Gradient Streams
Reaches

Epifaunal Substrate/Available Cover
Pool Substrate Characterization
Pool Variability
Sediment Deposition
Channel Flow Status
Channel Alteration
Channel Sinuosity

Dank-tabilit- Right Bank (10 - 0)
'"'' Left Bank (10-0)

Vegetative Right Bank (10-0)
Protection Left Bank (10-0)

Riparian Vegetative Right Bank (10-0)
Zone Width Left Bank (10 - 0)

TOTAL SCORE

Habitat Evaluation Summary

Condition Caterqorv & Score
Optimal (20 - 16) — Suboptimal (1 5 - 1 1 ) — Marginal (1 o - 6) — Poor (5 - 0)

SC-STA-1
8
14
3
14
17
14
5
g
9
g
8
6
6

122

SC-STA-2
11
8
4
12
17
17
6
g
g
g
8
6
5

121

SC-STA-3
17
7
8
17
17
18
3
7
10
7
10
1
2

124

SC-STA-4
12
8
11
14
17
18
4
10
10
10
9
5
2

130

sc-srA-s
17
4
15
17
18
g
6
10
10
9
7
2
1

125

Note: Habitat evaluation performed using the methods outlined in the USEPA's Rapid Bioassessment

Protocols for Streams and Wadable Rivers

Fish Community Survey Summary

Species Observed

Largescale Stoneroller (Campostoma oligolepis )

Eastern Mosquitofish (Gambusia holbrooki)
Unknown Shiner #2 (Notropis spp.)
Unknown Shiner #1 (Notropis spp.)
Bluespotted Sunfish (Enneacanthus gloriosus )
Unknown Shiner #3 (Notropis spp.)
Bluegill (Lepomis macrochirus)
Unknown Shiner (Cyprinella sp.)
Creek Chub (Semotilus atromaculatus)
Suckermouth minnow (Phenacobius mirabilis)
Longear Sunfish (Lepomis megalotis)
Black Redhorse (Moxostoma duquesnei)
Yellow Bullhead (Ameiurus natalis)
Total Fish
Species Richness
Total Shock Time (seconds)
Catch per unit Effort

Count by Location

SC-STA-1
15

110

2

127
3

2,386
0.053

SC-STA-2
21
2
5
12
18

58
5

2,146
0.027

SC-SL4-3
2

8
3
1
7

1

22
6

1,468
0.015

SC-STA-4
70
7
62
23
5

6
3

1

177
8

1,678
0.105

SC-STA-5
gi

3
4
1

1

1
1
1

103
8

2,322
0.044

Total
Fish

199
119
78
42
27
7
6
4
1
1
1
1
1

487
13

10,000
0.049

Note: 1,853 seconds of shocking in the stormwater containment structure yielded no fish

Benthic Macroinvetebrate Summary Metrics

Metric

Total Number of Specimens
Species Richness
Percent EPT
Percent Diptera

Expected

Response

Decrease
Decrease
Decrease
Increase

STA-1

97
19
0
23

STA-2

106
13
42
45

STA-3

16
5
19
69

STA-4

28
7
14
82

STA-5

16
4
63
31

RP-1

331
31
37
10

Note: Expected Response indicates the response to each metric in the presence of perturbation

LEGEND:

WILDLIFE OBSERVATION TRANSECT

FISH SAMPLING AREA

• BENTHIC AND FISH SAMPLING AREA

1/6/06 SYR-85 EAB
Anniston 10206
Q:\Anniston_PCB_Site\SLERA_OU1-2-3\mxd\WildlifeTransects-RetentionPond-Tables.mxd

200

GRAPHIC SCALE

400

Feet

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

BIOSURVEY RESULTS FOR
STORMWATER RETENTION STRUCTURE

BBU
BLASIAND. BOUCK & LEE. INC.
engineers, scientists, economists

FIGURE

37



Q:\AnnistonIPCB_SlteSLERAigW2j3\m xd\WildJifeTransects-OU3.mxd

LEGEND:

O WILDLIFE OBSERVATION LOCATION -1 MINUTE SWEEP

A WILDLIFE OBSERVATION LOCATION - SOIL CORE

WILDLIFE OBSERVATION TRANSECT

GRAPHIC SCALE

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK
ASSESSMENT FOR OPERABLE UNITS 1, 2, AND 3

WILDLIFE TRANSECT AND
SAMPLE LOCATIONS: OU-3

BBC
BLASLAND, BOUCK & LEE, INC.
engineers. sc/en//sfc, economists

FIGURE

38



v • svyMi
SR-U .• S;SR-20

™ SWMLIJ31

• • SSR-08
SSR-07

•SWMU

o LFSL89

O 3L103 _

N

^^E
s

Legend

• OU-3 Sample Locations

OU-3

250 0 250 500 Feet

01/09/06 SYR-D85-KFS, DJH
10213001/10213g01.cdr

ANNISTON PCB SITE
ANNISTON, ALABAMA

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT FOR
OPERABLE UNITS 1, 2, AND 3

OU-3 SURFACE SOIL
SAMPLING LOCATIONS

BBU
BLAStAND. BOUCK t. LEE, INC.
•ngfrware. xctonMtft, economists

FIGURE

39
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Stormwater Retention Basin

BBL
BLASLAND, BOUCK & LEE, INC.
engineers, tc/enf/sts, aconomlsfs



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME /P&Tf-jJ-flffAJ &0MO LOCATION &- t

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET8 AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE ^£/
^P'T/J'Cl /fM (~ TIME /g».'-t

LOT NUMBER

^A7 r REASON FOR SURVEY

^J" AM ^^^

HABITAT TYPES Indicate the percentage of each habitat type present
Q Cobble % Q Snags % Q Vegetated Banks uO % QSand %

<fH Submerged Macrophytes.3 O %

SAMPLE Gear used OD-frame Wt$k-ne\
COLLECTION j>

How were the samples collected? 'Jfvt

Indkate the number of jabs/lucks taken In
Q£obblc O Snags

B'Othrrf ^A4L24Ao<^Xp 1/tf %\i4tQifVyj* }_£.

(Brother I«>W
' C/
ading Q from bank Q from boat

eacb^abltat type. Of
drVeecJatcd Banks I0O ' & Q Sand

CSubmereed MacrophylestjT£) Hfbthcr ( ; J' f/ )

GENERAL jLt*stfa*>l'tC^<. •^>f' *^ 3 & °/O '"*"• ^ L/c^**>t V*x*w

COMMENTS <^ ,0 ^ - - ^y ^^r^ _^O

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 <
Dominant

Periphyton

Filamentous Algae

Macroohvtes

£ § > 1 2 3 4
0 1 2 3 / ^ 7

Slimes

Macroinvertebrates

Fish

£^T} 2 3 4

0 1 2 3 (T

SCTT^ 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>IO organisms), 4 = Dominant (>SO organisms)

Porifera

Hydrozoa

Platyhelminthes

Turbellaria
Hirudinca

Oligochaeta

Isopoda

Amphipoda

Decapoda

Gastropoda

Bivalvia

0 1
0 1
0 1
0 1

0 (^
0
0
0
0
0
0

2 3 4
2 3 4
2 3 4
2 3 4*\

)2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

Anisoptera
Zygoptera

Hemiptera

Coleoptera
Lepidoptera

Sialidae

CorydaKdae

Tipulidae

Empididae

Simuliidae

Tabinidae

Culcidae

oQ>
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1

) 2 3 4
2 f^) 4
2 &-?2 cT>
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

(T> 3 4

Chironomidae
Ephemeroptera

Trichoptera

Other
CfO^occvt^.

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3(T

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphylon, Benthic
Macroinvertebrates. and Fish, Second Edition - Form 1 A-25



BENTfflC MACROHSVERTEBRATE FIELD DATA SHEET

STREAM NAME SITE NAME

STATION # LOCATION

RIVER BASIN UPPER LIMIT LATITUDE/LONGITUDE:

AGENCY LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snass % Q Vegetated Banks % Q Sand %
Q Submerged Macrophytes % Q Other ( ) %

Gear used Q D-frame Q kick-net Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytes Q Other ( )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, l=Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton

Filamentous Algae

Macroohvtes

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

Slimes

Macroin vertebrates

Fish

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifcra

Hydrozoa

Platyhclminthcs

Turbetlaria

Hirudinea

Oligochacta

Isopoda

Amphipoda

Decapoda

Gastropoda

Bivalvia

0 1
0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

2 3 4
2 3 4

2 3 4

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Anisoptera

Zygoptera

Hcmiptcra

Coleoptera

Lepidoptera

Sialidac

Corydalidae

Tipulidae

Empididae

Simuliidae

Tabinidae

Culcidae

0 1
0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Chironomidae 0

Ephcmcroptera 0

Trichoptera 0

Other 0

2 3 4

2 3 4

2 3 4

2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001.

Sample Location:
Sample Date:
Sample Type:

Taxon:

Rhyncobdellida
Glossiphoniidae

Helobdella papillata
Hydrachnidia

Limnesiidae
Limnesia sp.

Ephemeroptera
Baetidae

Callibaetis sp.
Caenidae

Caenis sp.
Odonata

Aschnidac
Aeschna sp.
Anax sp.

Coenagrionidae
Enallagma sp.

Libcllulidae (early instar)
Erythemis simplicollis

Hemiptera
Bclostomatidac

Belostoma sp.
Corixidac

Hesperocorixa sp.
Sigara sp.

Gerridae
Gerris sp.

Mesovcliidac
Mesovelia mulsanti

Naucoridac
Pelocoris femoratus

Notonectidae
Notonecta indica

Coleoptera
Dytiscidae

Ilybius sp.
Haliplidae

Haliplus sp.
Peliodytes sp.

Hydrophilidac
Berosus sp.
Tropisternus sp.

Notcridae
Hydrocanthus sp.

Diptera
Ceratopogonidae

Palpomyia gr.
Chaoboridae

Chaoborus punctipennis
Chironomidae

Cricotopus bicinctus
Endochironomus nigricans
Larsia sp.
Parachironomus chaetoalus
Paratamtarsus sp.

Culicidae
Culex sp.

Stratiomyiidae
Odontomyia sp.

Total Number of Specimens
Total Number of Taxa

Station RP-01
13-Jun-05
Kick Net

Common Name

leech

mite

mayfly

mayfly

dragonfly
dragonfly

damsel fly
dragonfly
dragonfly

giant water bug

water boatman
water boatman

water strider

water trcadcr

creeping water bug

back swimmer

diving beetle

crawling water beetle
crawling water beetle

scavenger beetle
scavenger beetle

burrowing water beetle

biting midge

phantom midge

midge
midge
midge
midge
midge

mosquito

soldier fly

Number

2

13

120

3

8
1

54
1
3

4

1
2

T
L.

6

9

36

5

2
1

1
22

1

4

1

1
6
10
5
1

5

1

331
31

Percent

0.6%

3.9%

36.3?/o

0.9%

2.4%
0.3%

16.3%
0.3%
0.9%

1.2%

0.3%
0.6%

0.6%

1.8%

2.7%

10.9%

1 .5%

0.6%
0.3%

0.3%
6.6%

0.3%

1 .2% '

0.3%

0.3%
1.8%
3.0%
1.5% '
0.3%

1.5%

0.3%

100.0%



FISH SAMPLING FIELD DATA SHEET (FRONT)
page of

STREAM NAME

STATION #

RIVER BASIN

AGENCY

GEAR

FORM COMPLETED BY

SITE NAME

LOCATION

STATION-CENTER LATITUDE/LONGITUDE:

LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS

DATE
TIME AM PM

SAMPLE
COLLECTION

HABITAT TYPES

GENERAL
COMMENTS

REASON FOR SURVEY

How were the fish captured? Q back pack Q lolc barge Q other

Block nets used? Q YES Q NO

Sampling Duration Start time End time

Stream width (in meters) Max Mean

Duration

Indicate the percentage of each habitat type present
Q Rimes % Q Pools % Q Runs % Q Snags %
Q Submerged Macrophytes % Q Other ( ) %

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

(j'1^? ^'-v•3^*••^^?7^^*^iJ•^''^^-•*"'1''•^"• T»^>ig

-^^^—' I

I

I I I I I

I I I I I I I

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



FISH SAMPLING FIELD DATA SHEET (BACK)

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTB (mm)/WEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

l-vfrlf* T Titt S:,:-! -t3BMi«--fiS^j>i W'.i«*j\S

I I I I I I

I I I

i J£AV'tl^.*f^f^t^'»f.-la7 *•**.'*•. TU -i^F.Mf- -f-f, ji.i|V-Jit .'ng;:*. j1.

I I I . I . J I.



Snow Creek Station 1

BBU
BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists



'<*^ 7^*50 'sr

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME 5k\*>u> f*£&L LOCATION STT&TIO *J / ELCW>f J_ - 14̂ - 1 WU-1

STATION # RIVERM1LE STREAM CLASS

LAT LONG RIVER BASIN

STORETtf AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE ^0/0$"',^ REASON FOR SURVEY

I

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat typeprescnt G04MttA*t
aCobblc LQ % Q SnaRS % H Vegetated Banks £0 % tf Sand fv%
Q Submerged Macrophytes % Q Other ( ) %

Gear used Q D-frame (Sf kick-net Q Other

How were the samples collected? frwading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type. ./ ClIM,
H Cobble V Q SnaRS » Vegetated Banks " BSand/i-
Q Submerged Macronhytcs Q Other ( )

TUu» 1.13 ^\SfC

5^ r. (ft *• ft

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 1 = Common, 3= Abundant, 4 ••
Dominant

Periphyton
Filamentous Algae
Macroohvtes

C & J 1 2 3 4

Cjx ' 2 3 4

0 1/D 3 4

Slimes
Macroin vertebrates
Fish

(V 1
0 1<
0 1^

2 3 4
?~—^. 2 / 3 4
" 2 ^ 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 •= Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera-
Hydrozoa
Platyhelminthes
Turbellaria
Hirudinea
Oligochaeta
Isopoda
Amphipoda
Decapoda
Gastropoda
Bivalvia

0
0
0
0
0°o
0 1
0 1
0 1
0 1
0 1

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 ® 4
2 3 4

Anisoptera
Zygoptera
Hemiptera
Coleoptera
Lepidoptera
Sialidae
Corydalidae
Tipulidae
Empididae
Simuliidae
Tabinidae
Culcidae

0

0

0
0(
0
0
0
0
0
0(
0
0

1 <3) 3 4
1 2 3 4
1 2 3 4

5) 2 3 4
1 2 3 4
1 2 3 4

2 3 4
2 3 4
2 3 4

CP2 3 4

2 3 4
2 3 4

Chironomidae
Ephemeroptera
Trichoptera
Other
/Tfjl fry

0 (D2 3 4
0 1 2 3 4

0 1 2 3 4
0 1 (3 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 ' A-25



BENTfflC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME SITE NAME

STATION # LOCATION

RIVER BASIN UPPER LIMIT LATITUDE/LONGITUDE:

AGENCY LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snags % Q Vegetated Banks % Q Sand %
Q Submerged Macrophytes % Q Other ( ) %

Gear used Q D-frame Q kick-net Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytes Q Other ( )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton

Filamentous

Macroohvles

Algae

0 1

0 1

0 1

2

2

2

3
3

3

4

4

4

Slimes

Macroinvertcbrates

Fish

0

0

0

1 2

1 2

1 2

3

3

3

4

4

4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, t = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera
Hydrozoa

Platyhelminth.es
Turbellaria
Hirudinea

Oligochacta
Isopoda
Amphipoda
Decapoda
Gastropoda
Bivalvia

0 1
0 1
0 1

0 1
0 1

0 1
0 1
0 1
0 1

0 1
0 1

2 3 4
2 3 4

2 3 4

2 3 4
2 3 4

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

Anisoptera
Zygoptera

Hemiptera
Coleoptera
Lcpidoptera

Sialidae
Corydalidae
Tipulidae
Empididac

Simuliidae
Tabinidae
Culcidae

0 1
0 1

0 1
0 1
0 1

0 1
0 1
0 1
0 1
0 1
0 1
0 1

2 3 4
2 3 4
2 3 4

2 3 4
2 3 4

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

Chironomidae
Ephcmeroptera

Trichoptera
Other

0 1 2 3 4
0 J 2 3 4

0 1 2 3 4
0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



Benthic Macroinvertebrates CoUected by BBL Science for Project Number 10213.001.

Taxon:

Sample Location:
Sample Date:
Sample Type:

Station SC-1
10-Jun-05
Kick Net

Common Name Number Percent

Tubificida
Tubificidac

Bothrioneurum vejdovskyanum
Branchiura sowerbyi
llydrihis templetoni
Limnodrilus sp.

Basommatophora
Ancylidae

Ferrissia rivularis
Lymnaeidac

Fossaria sp.
Physidac

Physa sp.
Vcneroida

Sphacriidae
Pisidium sp.

Decapoda
Cambaridac

Orconecles sp.
Odonnta

Aschnidae
Aeschna sp.

Coenagrionidae
Enallagma sp.
hchnura sp.

Coleoptera
Haliplidac

Pelloclyles sp.
Diptera

Chironomidae
Chirononnis sp.
Natarsia sp.
Phaenopsectra obedians gr.
Stictochironomus sp.
Tanypus sp.
Thienemannimyia gr.

Total Number of Specimens
Total Number of Taxa

tubeworm
tubeworm
tubeworm
tubeworm

limpet snail

pond snail

pouch snail

pill clam

crayfish

dragonfly

damselfly
damselfly

crawling water beetle

midge
midge
midge
midge
midge
midge

1
3
1

23

3

3

9

3

1

6

7
14

1

1
3
3
2
1

12

97
19

1.0%
3.1%
1 .0%

23.7%

3.1%
0.0%
3.1%

9.3%

3.1%

1 .0%

6.2%

7.2%
14.4%

1 .0%

1 .0%
3.1%
3.1%
2.1%
1.0%
12.4%

100.0%



FISH SAMPLING FIELD DATA SHEET
page of

STREAM NAME

STATION #

RIVER BASIN

AGENCY

GEAR

FORM COMPLETED BY

SITE NAME

LOCATION

UPPER LIMIT LATITUDE/LONGITUDE:

LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS

DATE
TIME AM PM

SAMPLE
COLLECTION

HABITAT TYPES

GENERAL
COMMENTS

How were the fish captured? Q back pack Qtotebarg

Block nets used? QYES QNO

Sampling Duration Start t ime End time

Stream width (in meters) Max Mean

REASON FOR SURVEY

e Q other

Duration

Indicate the percentage of each habitat type present
Q Riffles % Q Pools % Q Runs % Q Snags %
Q Submerged Microphytes % Q Other ( ) %

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

.

I I I I I I T

I I I I I I T

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME -5iJt*t+> CsttftrK,

STATION #

LAT

RIVERMILE

LONG

STORET #

LOCATION $£. - ^"T>f- ̂

STREAM CLASS *.

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY .,
TIME /4fc>a AM/'™)

REASON FOR SURVEY

WEATHER
CONDITIONS

Now

Q
Q

b&Osf

storm (heavy rain)
rain (steady rain)

showers (intermittent)
%cloud cover
clear/sunny

Past 24 Harfbere been a heavy rain In the last 7 days?
hours Hires QNo

Q
Q
Q_
Q

Air Temperature

% Other

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph)

STREAM
CHARACTERIZATION

Strtam Subsystem
Q Intermittent Q Tidal

Stream Type J
Q Coldwater 51VWarmwater

Stream Origin
Q Glacial
Q Non-glacial montane
Q Swamp and bog

Spring-fed
Mixture of origins
Other _

Catchment Area km'

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form J A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK)

WATERSHED
FEATURES

RIPARIAN
VEGETATION
(18 meter buffer)

EVSTREAM
FEATURES

LARGE WOODY
DEBRIS

AQUATIC
VEGETATION

WATER QUALITY

SEDIMENT/
SUBSTRATE

Predominant Surrounding Landuse
O Forest O Commercial
Q Field/Pasture Q Industrial
Q Agricultural Q Other
^Residential

Local Watershed's Pollution
U No evidence QrSome potential sources
Q Obvious sources

Lplal Watershed Erosion
QjNone Q Moderate Q Heavy

Indicate the dominant type and record the dominant species present/''
Q Trees Q Shrubs Q Grasses V Herbaceous

dominant species present (?(&s t̂/is

Estimated Reach Length m

Estimated Stream Width 5 m

Sampling Reach Area (00 nf

Area in km' (m'xlOOO) krrr

Estimated Stream Depth Qji* m

Surface Velocity * O. 5 rn/sec
(at thalweg)

LWD m2 P/H

Density of LWD m'/knr (LWD/ reac

Canopy Cover *
O Partly open H Partly shaded Q Shaded

High Water Mark &f m Cfs* C f^V-

Proportlon of Reach Represented by Stream
Morphology Types >^
Q RifTle % BTfrun IOD •/,
OPool %

Channelized (T^es Q No

Dam Present Q Yes UTNo

h area)

Indicate the dominant type and record the dominant species present
m Rooted emergent Q Rooted submergent Q Rooted floating Q Free floating
Q Floating Algae Q Attached Algae

dominant species present ftlh£J*~^ Lit C*^C-

Portion of the reach with aquatic vegetation 3$

Temperature " C

Specific Conductance

Dissolved Oxygen

DH

Turbidity

WO Instrument Used

OjWrs
ST Normal Q Sewage Q Petroleum
Q Chemical Q Anaerobic Q None
Q Other

OU«
OTAbsenl Q Slight Q Moderate Q Profuse

-%

Water Odors
Q Normal/None Q Sewage
Q Petroleum Q Chemical
Q Fishy Q Other

Water Surface Oils
Q Slick Q Sheen Q Globs Q Flecks
Q None Q Other

Turbidity Of not measured)
Q Clear Q Slightly turbid Q Turbid
Q Opaque Q Stained Q Other

Deposits
Q Sludge Q Sawdust Q Paper fiber Q Sand
G Relict shells Q Other

Looking at stones which are not deeply
embedded, are the undersides black in color?
d Yes Q No

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

Substrate
Type

Bedrock

Boulder

Cobble

Gravel

Sand

Silt

Clay

Diameter

>256mm(\0")

64-256 mm (2. 5"- 10")

2-64 mm (0.1 "-2.5")

0.06-2mm (gritty)

0.004-0.06 mm

< 0.004 mm (slick)

% Composition In
Sampling Reach

V

fa
\ o

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate
Type

Detritus

Muck-Mud

Marl

Characteristic

sticks, wood, coarse plant
materials (CPOM)

black, very fine organic
(FPOM)

grey, shell fragments

% Composition In
Sampling Are*

ID

— o -

0 -

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets • Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME .yjurvot) C.&4&teL

STATION # RTVERM1LE

LAT LONG

STORET#

LOCATION $£--S-nH
STREAM CLASS

RIVER BASIN

AGENCY

fNVESTIGATORS

FORM COMPLETED BY
5/M L. /J VL£[ £f> f

DATE tf£/> A/6
TIME /tf '. «£, f

~

^^-^ REASON FOR SURVEY
%™)

Habitat
' Perimeter

Condition Category

Optimal Suboptlmal Marginal Poor

l.Epifaunal
Substrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
(he form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

SCORE

Mixture of substrate
materiajs, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

Mixture of soft sand,
mud,ior clay; mud may
be dominant; some root
mats and submerged
vegetation present.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or
bedrock; no root mat or
vegetation.

2. Pool Substrate
Characterization

Shallow pools much
more prevalent than deep
pools.

Majority of pools small-
shallow or pools absent.

Even mix of large-
shallow, large-deep,
small-shallow, small
deep pools present

Majority of pools large-
deep; very few shallow3. Pool Variability

4. Sediment
Depoiltion

Little or no enlargement
of islands or point bars
aitd less than <20% of
the bottom affected by
sediment deposition.

SCORE

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pooh prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water filli 25-75% of the I Very little water in
available channel, and/or .channel and mostly5. Channel Flow

Status riffle substrates are
mostly exposed.

present as standing
pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

HiblUt
Parameter

Optimal

Condition Category

SubopUmal Marglial Poor

6. Channel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted, bistream
habitat greatly altered or
removed entirely.

SCORE

7. Channel
Sinuosity

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

SCORE

8. Bank Stability
(jcorc rich bank)

SCORE f (LB)

SCORE *? (RB)

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

The bends in the stream
.increase the stream
length 1 to 2 times
longer than if ll was in a
straight line.

The bends in the stream
increase the stream
length 1 to 2 times
longer than if it was in a
straight line.

Channel straight;
waterway has been
channelized for a long
distance.

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future
problems. <5%ofbank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

More than 90% of the
streambank surfaces am)
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stumble height

SCORE

SCORE

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE

SCORE

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to
5 centimeters or less in
average stubble height.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Total Score

A-10 Appendix A-J: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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r*'
33 3 * * 7.5- *r* *-*' t*. r

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME JVU**** C^fetT

STATION # R1VERMILE

LAT LONG

STORET tf

INVESTIGATORS

FORM COMPLETED BY .
SWt/<**/S/r

LOCATION SC.-fT*k X

STREAM CLASS

RIVER BASIN

AGENCY

DATE tlf*/*^
TIME AM PM

LOT NUMBER

REASON FOR SURVEY

HABITAT TYPES Indicate the percentage of each habitat type present
(fCobb\eS9% Q Snags % Q Vegetated Banks_
Q Submerged Macrophyles % Q Other (

SAMPLE
COLLECTION

Gear used QD-ftame Ukick-ncl Q Other

How were the samples collected? H wading Q from bank

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble /g Q Snags Q Vegetated Banks_
Q Submerged Macrophytes Q Other (

Q from boat

GENERAL
COMMENTS

***> .'

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 - Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton
Filamentous Algae

Macrophvtes

(^/l 2 3 4
Q(\) 2 3 4

fo) 1 2 3 4

Slimes
Macroinvertebrates
Fish

Co^i
0 1

0 I/

2 3 4

f'p 3 4
^ 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 - Common (3-9

organisms), 3= Abundant (>10 organisms), 4 - Dominant (>50 organisms)

Porifera
Hydrozoa
Platyhelminthes
Turbellaria
Hirudinea
Oligochacta
Isopoda
Amphipoda
Decapoda
Gastropoda
Bivalvia

0
0
0

0
0
0 (
0
0
0
0
0

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

) 2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

Anisoptera
Zygoptera
Hemiptera
Coleoptera
Lepidoptera
Sialidae
Corydalidae
Tipulidae
Empididae
Simuliidae
Tabinidae
Culcidae

0

0
0
0 <
0

0
0
0
0
0
0
0

1 (2) 3 4
1 2 3 4

J~2 3 4

CP2 3 4

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

D 2 3 4
2 3 4
2 3 4

Chironomidae
Ephemeroptera
Trichoptera
Other

••••

O^^V 4
0 ^^2 Q) 4
0 1 2 3 4
0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 ' A-25



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME SITE NAME

STATION # LOCATION

RIVER BASIN UPPER LIMIT LATITUDE/LONGITUDE:

AGENCY LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snags % Q Vegetated Banks % Q Sand %
Q Submerged Macrophylcs % Q Other ( ) %

Gear used Q D-framc Q kick-net Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytes Q Other ( )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton

Filamentous Algae

MacroDhvtes

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

Slimes

Macroin vertebrates

Fish

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>H( organisms), 4 = Dominant (>50 organisms)

Porifera

Hydrozoa

Platyhelminthes

Turbellaria

Hirudinea

Oligochaeta

Isopoda

Amphipoda

Decapoda

Gastropoda

Bivalvia

0 1

0 1

0 1

0 1

0 1

0 1

0
0
0
0
0

2 3 4
2 3 4

2 3 4

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Anisoptera

Zygoptera

Hemiptcra

Coleoptera

Lepidoptera

Sialidac

Corydalidae

Tipulidac

Empididae

Simuliidae

Tabinidae

Culcidae

0 1
0 1

0 1

0 1
0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

2 3 4
2 3 4

2 3 4

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Chironomidae

Ephemeroptera

Trichoptera

Other

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001.

Sample Location:
Sample Date:
Sample Type:

Taxon:

Tubificida
Tubificidae

Bothrioneurum vejdovskyanum
Limnodrilus sp.

Arhyncobdellida
Erpobdcllidae

Mooreobdella sp.
Basommatophora

Physidae
Physa sp.

Planorbidae
poss. Planorhella sp. (tent.)

Ephemeroptera
Baetidae

Baetis sp.
Odonata

Cocnagrionidae
Jschnura sp.

Trichoptera
Hydropsychidae

Cheumalopsyche sp.
Colcoptcra

Elmidae
Stenelmis crenala gr.

Diptera
Ceratopogonidae

Atrichopogon sp.
Chironomidae

Cryplochironomus Julvus gr.
nienemannitnyia gr.

Empididae
ffemerodromia sp.

Total Number of Specimens
Total Number of Taxa

Station SC-2
10-Jun-05
Kick Net

Common Name

tubeworm
tubcwonn

leech

pouch snail

orb snail

mayfly

damsel fly

caddisfly

riffle beetle

biting midge

midge
midge

dance fly

Number Percent

3 2.8%
1 0.9%

1 0.9%

1 0.9%

1 0.9%

27 25.5%

1 0.9%

17 16.0%

6 5.7%

1 0.9%

1 0.9%
45 42.5%

1 0.9%

106 100.0%
13



FISH SAMPLING FIELD DATA SHEET
page of

STREAM NAME

STATION #

RTVER BASIN

AGENCY

GEAR

FORM COMPLETED BY

SITE NAME

LOCATION

UPPER LIMIT LATITUDE/LONGITUDE:

LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS

DATE
TIME AM PM

SAMPLE
COLLECTION

HABITAT TYPES

GENERAL
COMMENTS

How were the fish capture

Block nets used? Q YE

Sampling Duration Start

Stream width (in meters)

I? Q back pack Q tote barg

S QNO

time End time

Max Mean

REASON FOR SURVEY

e Q other

Duration

Indicate the percentage of each habitat type present
Q Riffles % Q Pools % Q Runs % Q Snags %
Q Submerged Macrophytes % Q Other ( ) %

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

I I I I I I

Rapid Bioassessment Protocols For Use in Streams and Wadeable. Rivers



FISH SAMPLING FIELD DATA SHEET

SPECIES OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

M

I I I I. I IT

i. i i i i

I I I I



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME $)(&u} Cj£e&t£

STATION # RIVERMILE

LAT LONG

STORET #

LOCATION S-C-$T*SL
STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY / ^
j-^5 /*Af £- [Sff

DATE 0bfl^-/0 $
TIME/ tf'^n AM m^

—

REASON FOR SURVEY

WEATHER
CONDITIONS

Now ' Past 24
hours

Q storm (heavy rain) Q
Q rain (steady rain) Q
Q.Xshowers (intermittent) Q

_Z0_%Ur %c1oud cover Q %
O clear/sunny Q

Has there been a heavy rain in the last 7 days?
Q¥es Q No

Air Temperature&£~" C

Other

SITE LOCATION/MAP Draw a map of the site and Indicate the areas sampled (or attach a photograph)

STREAM
CHARACTERIZATION

am Subsystem
f Perennial Q Intermittent Q Tidal

Stream Type x^
Q Coldwater OWam

Stream Origin
Q Glacial
O Non-glacial montane
Q Swamp and bog

OStiring-fed
fflfMixture of origins
Q Other

Catchment Area

'arm water

km1

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form I A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK)

WATERSHED
FEATURES

Predominant Surrounding Landuse
O Forest- Q Commercial
Q Fpra/Pasture Q Industrial

Agricultural Q Other
Residential

LocaLWafersbed NFS Pollution
Qfekfevidence 0 Some potential sources
SfObvious sources

Local Watershed Erosion
Q None Q Moderate Q Heavy

RIPARIAN
VEGETATION
(18 meter buffer)

Indicate the dominant type and record the dominwft speciei present
Q Trees " Q Shrubs ITCrasscs Q Herbaceous

dominant species present

INSTREAM
FEATURES

Estimated Reach Length

Estimated Stream Width

Sampling Reach Area

Area In km1 (m'xlOOO)

Estimated Stream Depth

Surface Velocity >
(at thalweg) ~

Canopy Cover
Q Partly open BTartly shaded

High Water Mark m

Q Shaded

Proportion of Reach Represented by Stream
Morphology Types /
BTRifne /p % (Ofcun 9O %
QPool

Channelized Q Yes

Dam Present O Yes

Q No

51 No

LARGE WOODY
DEBRIS

LWD

Density of LWD '/knr (LWD/ reach area)

AQUATIC
VEGETATION

Indicate the dominant type and record the dominant species present
Q Rooted emergent O Rooted submergerO--—% Q Rooted floating Q Free floating
Q Floating Algae Q Attached Algae

dominant species present

Portion of the reach with aquatic vegetation

WATER QUALITY Tempera tnre_

Specific Conductance

Dissolved Oxygen

pH

Turbidity

WQ Instrument Used

Water Odors
Q Normal/None O Sewage
Q Pttroleum Q Chemical
Q Fishy Q Other

Water Surface Oils
Q Slick Q Sheen Q Globs Q Flecks
Q None Q Other

Turbidity (If not measured)
Q Clear O Slightly turbid Q Turbid
Q Opaque Q Stamed Q Other_

SEDIMENT/
SUBSTRATE

Odbrs
IB Normal Q Sewage Q Petroleum
Q Chemical Q Anaerobic Q None
Q Other

Oil/
S/Abscnt Q Slight Q Moderate Q Profuse

Deposits
Q Sludge Q Sawdust— Q Paper fiber Q Sand
Q Relict shells Q Other

Looking at stones wMdrer* not deeply
embedded, are the undersides black in color?
Q Yes Q No

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

Substrate
Type

Bedrock

Boulder

Cobble

Gravel

Sand

SiU

Clay

Diameter

> 256 mm (10")

64-256 mm (2.5"-IO")

a-MmnKO.r-Z.S11)

0.06-2mm (gritty)

0.004-0.06 mm

< 0.004 mm (slick)

% Composition in
Sampling Reach

s

<

K
3Q
5ti

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate
Type

Detritus

Muck-Mud

Marl

Characteristic

sticks, wood, coarse plant
materials (CPOM)

black, very fine organic
(FPOM)

grey, shell fragments

% Composition In
Sampling Area

7<r

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME ^/^tn^} Cite&lc.

STATION* RIVERMILE

LAT LONG

STORET*

INVESTIGATORS

FORM COMPLETED BY

•J %-$ 1 5** ^IfiPf

LOCATION g(^ „ SrAX.

STREAM CLASS

RIVER BASIN

AGENCY

DATE ^^/AP/fS" — REASON FOR SURVEY
TIME /tj : <T0 AM/W)

Habitat
' Parameter

Condition Category

Optimal Suboptlreal Marginal P»or

l.Eplfaanal
Substrate/
Available Cover

SCORE

2. Pool Subitratc
Characterization

SCORE

3. Pool Variability

SCORE

4.S«Umcnt
Deposition

SCORE

5. Channel Flow
Status

SCORE

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover; mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habiut for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

Mixture of substrate' ••
materials, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

Mixture of soft sarid,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present.

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by
sediment deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

f«™-^*™^——•^—
I Majority of pools larjje-
I deep; very few shallow.

Some new increase hi
I bar formation, mo«ly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or
bedrock; no root mat or
vegetation.

Shallow pools much I Majority of pools small-
more prevalent than deep | shallow or pools absent
pools.

Moderate deposition of
i\tw gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate Deposition of
pools prevalent

Water fills 2 5-75% of the
available channel, and/or
riffle substrates are
mostly exposed.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
.channel and mostly
present as standing
pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Optimal

Condition Category

Suboptlmal Marginal Poor

6. Channel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

:sent

Channelization may be
extensive; embankment!
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

SCORE

7. Channel
Slnnotiry

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

The bends in the stream
.increase thestream
length d. toJhimes
longer than if it was in a
straight line.

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
straight line.

Channel straight;
waterway has been
channelized for a long
distance.

SCORE />i

•fi 8. Bank Stability
(score each bank)

SCORE *f (LB)

SCORE _j_(RB)

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

SCORE Qi (LB)

SCORE

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Banks stable; evidence
of erosion or bank failure
absent or minims]; little
potential for future
problems. <5%ofbank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height
remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to
5 centimeters or less in
average stubble height.

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Total Score

A-10 Appendix A-]: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME JJW

STATION #

LAT

««; t*t&%_
RIVERM1LE

LONG

STORET #

LOCATION & C " G T>V "3

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE (» //*/»<"
TIME AM PM

LOT NUMBER

REASON FOR SURVEY

HABIT AT TYPES Indicate the percentage of each habitat type present
Q Cobble$~O % Q Snags % Q Vegetated Banks_
Q Submerged Macrophytes % Q Other (

SAMPLE
COLLECTION

Gear used OD-frame ifrkick-uet Q Other

How were the samples collected? llXfadmg Q from bank

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble / * Q Snags Q Vegetated Banks_
d Submerged Macrophytcs Q Other (

Q from boat

Q Sand

GENERAL
COMMENTS

(A

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 =•• Rare, 2 = Common,
Dominant

Abundant, 4 <

Periphyton

Filamentous Algae

Macroohvtes

$Co)
/o)

1 2 3 4

1 2 3 4

1 2 3 4

Slimes

Macroinvertebrates

Fish

0 C.
O/*

or
^ 2 3 4

) 2 3 4

i> 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, I = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms). 4 = Dominant (>50 organisms)

Porifera

Hydrozoa

Platyhelminlh.es

Turbellaria

Hirudinea

Oligochaeta

Isopoda

Amphipoda

Decapoda

Gastropoda
Bivalvia

0 1 2 3 4
0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 (Q2 3 4
0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

Anisoptera
Zygoptera

Hemiptera

Coleoptera
Lepidoptera

Sialidae

Corydalidae

Tipulidae

Empididae

Simulitdae
Tabinidac

Culcidae

°Ci>
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1

0 1

) 2 3 4
2 3 4

2 3 4

2 3 4
2 3 4

2 3 4
2 3 4
2 3 4
2 3 4

2 3 4
2 3 4

2 3 4

Chironomidae
Ephemeroptera

Trichoptera
Other

^*£*f i*«L fff

0 1 0) 3 4
0 C D 2 3 4
0 1 2 3 4

£ § ) 1 2 3 4

f».N

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25



BENTH1C MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME S ITE NAME

STATION # LOCATION

RIVER BASIN UPPER LIMIT LATITUDE/LONGITUDE:

AGENCY LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snags % Q Vegetated Banks % Q Sand %
Q Submerged Macrophytes % Q Other ( ) %

Gear used Q D-frame Q kick-net Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytcs Q Other ( )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton

Filamentous Algae

Macroohvtes

0

0

0

2 3 4

2 3 4

2 3 4

Slimes

Macroinvcrtcbratcs

Fish

0 1

0 1

0 1

2 3 4

2 3 4

2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifcra

Hydrozoa

Platyhelminthes

Turbellaria

Hirudinea

Oligochaeta

Isopoda

Amphipoda

Decapoda

Gastropoda

Bivalvia

0 1

0 1

0 1

0
0

0
0
0
0
0
0

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Anisoptera

Zygoptera

Hetniptera

Coleoptera

Lepidoptera

Sialidae

Corydalidae

Tipulidae

Empididae

Simuliidae

Tabinidac

Culcidae

0
0

0
0
0

0
0
0
0
0
0
0

1 2 3 4

1 2 3 4

1 2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

1 2 3 4

1 2 3 4

Chironomidae

Ephemeroptera

Trichoptera

Other

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001.

Sample Location:
Sample Date:
Sample Type:

Taxon:

Station SC-3
10-Jun-05
Kick Net

Common Name Number Percent

Lumbricina
Lumbricidae

Eiseniella tetraeidra
Basommatophora

Physidac
Physa sp.

Ephemeroptera
Baetidae

Baetis sp.
Diptcra

Chironomidac
Orthocladius sp.
Ttiienematwimyia gr.

Total Number of Specimens
Total Number of Taxa

earthworm

pouch snail

mayfly

midge
midge

1

1

3

4
7

I1 5

6.3%

6.3%

18.8%

25.0%
43.8%

100.0%



FISH SAMPLING FIELD DATA SHEET
page of

STREAM NAME

STATION #

RIVER BASIN

AGENCY

GEAR

FORM COMPLETED BY

SITE NAME

LOCATION

UPPER LIMIT LATITUDE/LONGITUDE:

LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS

DATE
TIME AM PM

SAMPLE
COLLECTION

HABITAT TYPES

GENERAL
COMMENTS

REASON FOR SURVEY

How were the fish captured? Q back pack Q tote barge Q other

Block nets used? Q YES Q NO

Sampling Duration Start rime End rime

Stream width (in meters) Max Mean

Duration

Indicate the percentage of each habitat type present
Q Riffles % Q Pools % Q Runs % Q Snags %
Q Submerged Macrophytes % Q Other ( ) %

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

I I I I I I I
i l l

ANOMALIES

1 1 I 1

I I I I I I T
;-.vc.̂ '..vft:̂ r«jiiS:.'&>-*iaiSi.irft«'.'iiSiii;

y'i^S'cM?-' vls*-*?j»sira"ft'*»j<''.^ra

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



FISH SAMPLING FIELD DATA SHEET

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

I I I I I

•\S .;ft ^- ;̂l-^ .̂̂ '̂ ;.fi.ife-T'*ira<ia

T i l l



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME •S/^jfaj) C.£&tf%?

STATION # RIVERMILE

LAT LONG

STORET #

LOCATION ST^ __ Trr?f 3
STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY ^_ DATE /T? 70 -^
TIME^TA yyj/»i AMT PMJ

v' x >• —^

REASON FOR SURVEY

WEATHER
CONDITIONS

Now

G
Q

storm (heavy rain)
rain (steady rain)

showers (intermittent)
%cloud cover
clear/sunny

Past 24 Ha/there been a heavy rain In the last 7 days?
hours O-Tcs O No
Q
Q
Q
Q_
Q

Air Temperature " C

Other

SITE LOCATION/MAP Draw a map of the site and Indicate the areas sampled (or attach a photograph)

STREAM
CHARACTERIZATION

Stream Subsystem
(BrPerennial Q Intermittent Q Tidal

Stream Origin
O Glacial
Q Non-glacial montane
Q Swamp and bog

Stream Type /
Q Coldwater 5rWarrrrwater

Catchment Area Ion'
iring-fed

iixture of origins
Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition • Form I A-5



PHYSICAL CHARACTERIZATIONAVATER QUALITY FIELD DATA SHEET
(BACK)

WATERSHED
FEATURES

Predominant Surroundnig Landuse
O Forest
Q Field/Pasture
Q Agricultural
Q Residential

Ufeommercial
Sflndustrial
Q Other

Local WatershedBrFS Pollution
Q No evidence SiSome potential sources
Q Obvious sources

Local Watershed Erosion
QNone CfModerate Q Heavy

RIPARIAN
VEGETATION
(18 meter buffer)

Indicate the dominant typeand record the dominant specie* present . .
Q Trees Q Shrubs OpCi-asses Q Herbaceous

dominant species present

tNSTREAM
FEATURES

Estimated Reach Length

Eitimated Stream Width

Sampling Reach Area

Area in km2 (nr'ilOOO) knr

Estimated Stream Depth ^Q, S n

Surface Velocity
(at thalweg)

Canopy Cover
^Partly open Q Partly shaded

High Water Mark

Q Shaded

Proportion of Reach Represented by Stream
botojrvTypes '

Q Pool

Channelized

Dam Present Q Yes

Q No

tyWo

LARGE WOODY
DEBRIS

LWD

Density of LWD m'/km1 (LWD/ reach area)

AQUATIC
VEGETATION

Indicate the dominant type and recopd-Tmsdominant species present
Q Rooted emergent Q Rooted'Submerieni
Q Floating Algae Q Attached Algi

Jes present
Q Rooted floating Q Free floating

dominant species present

Portion of the reach with aquatic vegetation _

WATER QUALITY Temperature " C

Specific Conductance

Dissolved Oxygen

pH

Turbidity

WQ Instrument Used

Wa|e> Odors
(VNormal/None Q Sewage
Q Petroleum Q Chemical
Q Fishy Q Other

Water-Surface Oils
OStfck Q Sheen Q Globs Q Flecks
QTNone Q Other

Turbidity (if not measured)
Q Clear Q Slightly turbid Q Turbid
Q Opaque Q Stained Q Other_

SEDIMENT/
SUBSTRATE

p/ori
<Zf Normal
Q Chemical
QOthe

Q Sewage
Q An aerobic

Q Petroleum
QNone

Q Paper fiber
O Other

Q Sand

^Absent Q Slight Q Moderate Q Profuse

Deposits
Q Sludge Q
O Relict shel

Looking at stones which are not deeply
embedded, are the underside* black in color?
Q Yes Q No

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

Substrate
Type

Bedrock

Boulder

Cobble

Gravel

Sand

Silt

Clay

Diameter

> 256 mm (10")

64-256 mm (2-5'- 10")

2-64 mm (0.1 "-2.5')

0.06-2mm (gritty)

0.004-0.06 mm

< 0.004 mm (slick)

% Composition in
Sampling Reach

yo
3-0
/0
^D

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate
Type

Detritus

Muck-Mud

Marl

Characteristic

sticks, wood, coarse plant
materials (CPOM)

black, very fine organic
(FPOM)

grey, shell fragments

% Composition in
Sampling Area

^<

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME 3Vu&4*> C/Z£^£

STATION #

LAT

RTVERMILE

LONG

STORET*

LOCATION 5\c- g;r'^ 3
STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE sf-.' T&
TIME *2 '-I S /̂a !>"XM &*}VT T f i^

REASON FOR SURVEY

Habitat
' Parameter

Condition Category

Optimal Svboptimal Marginal Poor

1. Epiraunal
Substrate/
Available Cover

SCORE

2. Pool Substrate
Characterization

SCORE

••••
3. Pool Variability

SCORE O

4. Sediment
Deposition

SCORE

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

Mixture of substrate
materials, with gravel '
and firm sand prevalent;
root mats and submerged
vegetation common.

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged

itation present.

Even mix oflarge-
shallow, large-deep,
small-shallow, small-
deep pools present.

I Majority of pools large-
I deep; very few shallow.

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or
bedrock; no root mat or
vegetation.

Shallow pools much
more prevalent than deep
pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent

Majority of pools small-
shallow or pools absent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of the
available channel, and/or
riffle substrates are
mostly exposed.

Very little water m
channel and mostly
present as standing
pools.

5. Channel Flow
Status

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Bent hie
Macroinvertebrates, and Fish, Second Edition • Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Optimal

Condition Category

Snboptiroal Margin aJ Poor

(.Channel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Iiutream
habitat greatly altered or
removed entirely.

7. Channel
Sinuosity

SCORE

8. Bank Stability
(score each bank)

SCORE jj>.(LB)

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying area*. This
parameter is not easily
rated in these areas.)

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
straight line.

The bend* in the stream
increase the stream
length 1 to 2 times
longer than if it was in a
straight line.

Channel straight;
waterway has been
channelized for a long
distance.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

SCORE

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

SCORE . (LB)

SCORE .^- (RB)

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height *
remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to
5 centimeters or less in
average stubble height.

Width of riparian zone 6-
12 meters; human
activities have impacted
rone a great deal.

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian
<6 meters: little or no10. Rlpiriin

Vegetative Zone
Width (score each
bank riparian zone)

riparian vegetation due
to human activities.

SCORE 2r(LB)

SCORE J_(RB)

Total Score

A-10 Appendix A-J: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME S*JO4») 1&4¥%. LOCATION SC- S r"M <4

STATION * RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET* AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED
C*^4 f

%X^f» V

BY DATE 6 /t»/*4 REASON FOR SURVEY

^ Jf_< /fff TIME AM PM
^-'/ *r 1

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate thepercentage of each habitat type present ^s .,
H'tobblc^S^ % Q Snags % Q Vegetated Banks % Cf£and j&%
Q SubmeTRed Macrophytes % Q Other ( ) %

Gear used Q D-frame 5)<ick-net Q Other

How were the samples collected? tewading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type. ^
dTCobblc /^> Q Snafis Q Vegetated Banks feTSand /6
Q Submerged Macrophytes Q Other ( )

/

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate esh'mated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton

Filamentous Algae

Macroohvtes

( j j 1 2 3 4

O x 1 2 3 4
/ V 1 2 3 4

Slimes

Macroinvertebrates

Fish

Cj/1 2 3 4
0<TD 2 3 4

0 iC?) 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera
Hydiozoa
Platyhelminthes

Turbellaria
Hinidinea

Oligochaeta

Isopoda
Amphipoda
Decapoda
Gastropoda
Bivalvia

0
0
0
0
0
0
0
0
0

<<r

1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4 "

^^^1 / 2 3 4
^£r

" 1 2 3 4

Anisoptera
Zygoptera
Hemiptera

Coleoptera
Lepidoptera
Sialidae

Corydalidae
Tipulidae
Empididac
Simuliidae
Tabinidae
Culcidae

0
0

0

o<CD
0
0
0
0

0 vV°^
0 1
0 1

2 3 4

2 3 4

2 3 4

2 3 4
2 - 3 4

2 3 4

2 3 4

2 3 4

V2 3 4
\x*\
^2) 3 4
"1 3 4

2 3 4

Chironomidae
Ephemeroptera
Trichoptcra
Other

O^D2 3 4

(T^^2 3 40(̂ 7^2 3 4
0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form J A-25



BENTfflC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME S ITE NAM E

STATION # LOCATION

RIVER BASIN UPPER LIMIT LATITUDE/LONGITUDE:

AGENCY LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snags % Q Vegetated Banks % Q Sand %
Q Submerged Macrophytes % Q Other ( ) %

Gear used Q D-frame Q kick-net Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytes Q Other ( )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Pcriphyton

Filamentous Algae

Macroohytes

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

Slimes

Macroinvertebrates

Fish

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Pori fcra

Hydrozoa

Platyhclminthcs

Turbellaria

Hirudinea

Oligochaeta

Isopoda

Aniphipoda

Decapoda

Gastropoda

Bivalvia

0 1
0 1

0 1

0 1
0 1

0 1

0 1

0 1

0 1

0 1

0 1

2 3 4
2 3 4

2 3 4

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Anisoptera

Zygoptera

Hemiptera

Coleoptera

Lepidoptera

Sialidae

Corydalidae

Tipulidae

Empididae

Simuliidac

Tabinidac

Culcidae

0
0

0
0
0

0
0
0
0
0
0
0

1 2 3 4

2 3 4

2 3 4

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

1 2 3 4

1 2 3 4

Chironomidae

Ephemeroptera

Trichoptera

Other

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001.

Sample Location:
Sample Date:
Sample Type:

Taxon:

Basommatophora
Physidae

Physa sp.
Ephemeroptera

Baetidae
Baelis sp.

Trichoptera
Hydropsychidae

Cheumatopsyche sp.
Diptcra

Chironomidae
Ablabesmyia mallochi
Orthocladins nigritus
Orthocladius sp.
Thienemannimyia gr.

Total Number of Specimens
Total Number of Taxa

Station SC-4
10-Jun-05
Kick Net

Common Name

pouch snail

mayfly

caddisfly

midge
midge
midge
midge

Number Percent

1 3.6%

3 10.7%

1 3.6%
0.0%

1 3.6%
1 3.6%
4 14.3%
17 60.7%

28 100.0%
7



FISH SAMPLING FIELD DATA SHEET
page of

STREAM NAME

STATION #

RIVER BASIN

AGENCY

GEAR

FORM COMPLETED BY

SITE NAME

LOCATION

UPPER LIMIT LATITUDE/LONGITUDE:

LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS

DATE
TIME AM PM

SAMPLE
COLLECTION

HABITAT TYPES

GENERAL
COMMENTS

REASON FOR SURVEY

How were the fish captured? Q back pack Q tote bar^e Q other

Block nets used? Q YES Q NO

Sampling Duration Start time End time

Stream width (in meters) Max Mean

Duration

Indicate the percentage of each habitat type present
Q Riffles % Q Pools % Q Runs % Q Snags %
Q Submerged Macrophytes % Q Other ( ) %

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)/\VEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

LI JU

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



FISH SAMPLING FIELD DATA SHEET

SPECIES TOTAL
(COUNT)

OPTIONAL: LENGTH (mm)/WEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

M

W^MM^^^M^, S%Jl

•PI-&0
'̂ j^%M^tMsi&iiyte

I I I f



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME 5TiS**O <2 /Zfrfr^

STATION # RIVERMILE

LAT LONG

STORET*

INVESTIGATORS

FORM COMPLETED BY

V*^ /r/7/5>**^

LOCATION S*C — 5-77? ^

STREAM CLASS

RIVER BASIN

AGENCY

DATE ̂ n//'^f _^ REASON FOR SURVEY
TIME72T57> AM (tM)"'•"'-' xi-

WEATHER
CONDITIONS

Now

O

storm (heavy rain)
rain (steady rain)

showers (nilermiltem)
%cloud cover
clear/sunny

Past 24
hoiin
Q
Q
Q
Q %
Q

Havtnere been a heavy rain In the last 7 days?
QNo

Air Temperalure_

Other

SITE LOCATION/MAP Draw a map of the lite and indicate the areas sampled (or attach a photograph)

STREAM
CHARACTERIZATION

Stteftin Subsystem
BTerennial Q Intermittent Q Tidal

Stream Type
Q Coldwater C^/Warmarmwatcr

Stream Origin
O Glacial
Q Non-glacial montane
O Swamp and bog

QSwmg-fed
Ok/Mixture of origins
UOther

Catchment Area km3

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5

\



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK)

WATERSHED
FEATURES

RIPARIAN
VEGETATION
(18 meter buffer)

INSTREAM
FEATURES

LARGE WOODY
DEBRIS

AQUATIC
VEGETATION

WATER QUALITY

\^

SEDIMENT/
SUBSTRATE

Predominant Surroundui£Landuse LocalWatershed NFS Pollution
Q Forest aperfSnercial O Ttotvidence Q Some potential sources
O Field/Pasture QTndustrial (OObvious sources
Q Agricultural O Other ^
U Residential Locaf Watershed Erosion

ffNone Q Moderate Q Heavy

Jnrffcate the dominant type and record the dominant species present
.BTTrees Q Shrubs Q Grasses Q Herbaceous

dominant species present ^JLttWm^f /ti-*&/4<*c> •, fl f ' v-^l

Estimated Reach Length m Canopy Cover _xx'
Q Partly open (BTPartly shaded Q Shaded

Estimated Stream Width m ,
High Water Mark ^ m ^yXjfcL.

Sampling Reach Area frff? m' ~~* Q0 ******,
Proportion of Reach Represented by Stream

Area in km' (m'xlOOO) krrr Morphology Types — -
. _ Q Riffle <^> % Q Run 5 <~> %

Estimated Stream Depth / / D m Q Pool %

Surface Velocity fi.f- l,Dmlxc Channelized QYes l*fNo
(at thahreg) j

S ^v Dam Present Q Yes CJWo

LWD m2 /JjA"-^

Density of LWD mVkm1 (LWD/ reach area)

Indicate the dominant typeandrecord the dominant species present
Q Rooted emergent X3 Roofed submergent Q Rooted floating Q Free floating
Q Floating Algae / Q Attached Algae

dominant species preint"*^.^ — "

Portion of the reach with aquatic vegetation %

Temperature "C Water Odors
Q Normal/None Q Sewage

Specific Conductance O Petroleum Q Chemical
Q Fishy Q Other

Dissolved Oxveen
Water Surface Oils

pH Q Slick Q Sheen Q Globs Q Flecks
U None a Other

Tuvblditv
Turbidity (if not measured)

WO Instrument Used Q Clear Q Sliehtlv turbid Q Turbid
Q Opaque Q Stained Q Other

Odors Deposits /*" ~^\
urNorma! Q Sewage Q Petroleum Q Sludge Q Xawdust. } Q Paper fiber Q Sand
Q Chemical Q Anaerobic Q None Q Relict shells i yr\t>t>ther
U Other l '_ j -^

/ Looking at stoBTrwhicb are not deeply
Oils embedded, are the undersides black In color?

XJ Absent Q Slight O Moderate O Profuse QYes QNo

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

Substrate
Type

Bedrock

Boulder

Cobble

Gravel

Sand

Silt

Clay

Diameter

> 256 mm (10")

64-256 mm (2.5--I011)

2-64 mm (0.1 "-2. 5n)

0.06-2mm (gritty)

0.004-0.06 mm

< 0.004 mm (slick)

% Composition In
Sampling Reach

<*,

3̂-0
*0

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate
Type

Detritus

Muck-Mud

Marl

Characteristic

sticks, wood, coarse plant
materials (CPOM)

black, very fine organic
(FPOM)

grey, shell fragments

V. Composition In
Sampling Area

- 0 **•

- * S

Cs _

A-6 Appendix A~l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME fTtr^^f tSt>6&i£

STATION # RTVERMILE

LAT LONG

STORET*

LOCATION ,5 C - SV/J- */

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY . ^^g?i(£: REASON FOR SURVEY

Habitat
Parameter

Condition Category

Optimal Suboptlmal Marginal Poor

l.Eplbunal
Subitrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
notnew fa" ar|d not
transient).

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

SCORE

2. Pool Substrate
Characterization

SCORE

Mixture of substrate
materials, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

r*

! 3. Pool Variability

SCORE | (

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep oools present.

4. Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by
sediment deposition.

SCORE

5. Channel How
Status

SCORE

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is,
exposed.

MbftUre of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present.

Majority of pools large-
deep; very few shallow.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Shallow pools much
more prevalent than deep
pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of

>1s prevalent.

Water fills 25-75% of the
available channel, and/or
riffle substrates are
mostly exposed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

Hard-pan clay or
bedrock; no root mat or
vegetation.

B^B^B«^B^B^BHB^BV*B»«^BBBMaB>^B^PI>

Majority of pools small-
shallow or pools absent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Very little water in
channel and mostly
present as standing
pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Optimal

Condition Category

Suboptlmal Marginal Poor

6. Channel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
resent

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instrcam
habitat greatly altered or
removed entirely.

7. Channel
Sinuosity

SCORE

8. Bank Stability
(score each bank)

SCORE 12 (LB)

SCORE \ Q(RB)

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

SCORE _1(LB)

SCORE l/?(RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

SCORE JU&\

SCORE 3(RB)

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

The bends in the stream
.increase the stream
length I to 2 times
longer than if it was in a
straight line.

The bends in the stream
increase the stream
length I to 2 times
longer than if it was in a
straight line.

Channel straight;
waterway has been
channelized for a long
distance.

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future
problems. <5%ofbank
affected.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
Hoods.

Unstable; many eroded
areas: "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
crosionat scars.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, undcrstory shrubs,
or nonwoody
macrophytes; vegetative
disruption through
grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height '
remainin]

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of strearnbank
vegetation is very high;
vegetation has been
removed to
5 centimeters or less in
average stubble height

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Total Score

A-10 Appendix A-J: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME S)U*JU>> CttH. LOCATION Jgf, - $ Of <~

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENC^

INVESTIGATORS .. / __ LOT NUMBER

FORM COMPLETED BY DATE fy /**/*'{ REASON FOR SURVEY
S/Hf, /J*.4/*Pr' TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the^percenlage of each habitat type present d£ T.^
Q Cobble j€ % Q Snags ft % Q VeEetated Banks % Q Sand w %
Q Submerged Macrophytes % Q Other ( ^(JlmV- fliAl'oiJU^S-'''*

Gear uied Q D-frame Ck^cick-net Q Other

How were the samples collected? GTwading Q from bank Q from boat

Indicate tbjAUmber of jabx/kklu taken in each habitat type. ^—~ ^n
Q Cobble » Q Snags 3 Q Vewtalcd Banks ^ Q Sand 7
Q Submerged Macrophytcs B Other ( o ) ^W*W8/7t̂  <t^^* ^*

• ilUll^VW^f PtTTC_ fT^7P-**PPM ft At4r&t! /flf*** OGJ
*-+*>*€

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 •= Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton
Filamentous Algae
Macroohytes

^ 0 ^ 1 2 3 4
^ Q 1 2 3 4

A y i 2 3 4

Slimes
Macroin vertebrates
Fish

0

o <
0

l<^§ 4
^j) 2 3 4

1 2(3) 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera
Hydrozoa

Plaryhelminthes
Turbellaria
Hirudinea
Oligochaeta
Isopoda
Amphipoda
Decapoda
Gastropoda
Bivalvia

0 2 3 4
0 2 3 4
0 2 3 4
0 2 3 4
0 2 3 4
0 £? 2 3 4
0 2 3 4
0 2 3 4
0 2 3 4
0 (\)l 3 4
0 1 2 3 4

Anisoptera
Zygoptera

Hemiptera
Coleoptera
Lepidoptera
Sialidae
Corydalidae
Tipulidae
Empididae
Simuliidae
Tabinidae
Culcidae

0 1
0
0
0
0
0

. 0
0 1
0 1
o££
0 1
0 1

2 3 4
2 3 4
2 3 4

2 3 4
2 3 4
2 3 4
2 3 4
2 3 4
2 3 4

>2 3 4
2 3 4
2 3 4

Chironomidae
Ephemeroptera
Trichoptera
Other

°^A3 4
O^Z^/ 3 4
O Q / 2 3 4
0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates. and Fish, Second Edition - Form 1 ' A-25



BENTH1C MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME SITE NAME

STATION # LOCATION

RIVER BASIN UPPER LIMIT LATITUDE/LONGITUDE:

AGENCY LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

HABITAT TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snags % Q Vegetated Banks % Q Sand %
Q Submerged Microphytes % Q Other ( ) %

Gear used Q D-frame Q kick-net Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytes Q Other C )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton

Filamentous Algae

MacroDhvtes

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

Slimes

Macroinvertebrates

Fish

0

0

0

2 3 4

2 3 4

2 3 4

FIELD OBSERVATIONS OF IMACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera

Hydrozoa

Platyhelminthcs

Turbellaria

Hirudinea

Oligochacla

Isopoda

Amphipoda

Dccapoda

Gastropoda

Bivalvia

0
0

0
0
0

0
0
0
0
0
0

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Anisoptera

Zygoptera

Hemiptera

Coleoptera

Lepidoptera

Sialidac

Corydalidae

Tipulidae

Empididae

Simuliidac

Tabinidae

Culcidae

0 1
0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1

2 3 4
2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

Chironomidae

Ephcmeroptera

Trichoptera

Other

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001.

Taxon:

Sample Location:
Sample Date:
Sample Type:

Station SC-5
lO-JuD-05
Kick Net

Common Name
SC-5A SC-5B

Number Percent ! Number Percent

Lumbricina
Lumbricidae

Tubificida
Tubificidae

Limnodrilus sp.
Mesogastropoda

Hydrobiidae
poss. Fontigens sp. (tent.)

Basommatophora
Lymnaeidae

Stagnicola sp.
Physidae

Physa sp.
Planorbidae

poss. Planorbella sp. (tent.)
Ephcmeroptera

Baetidae
Baetis sp.

Trichoptcra
Hydropsychidae

Cheumatopsyche sp.
Colcoptcra
Diptera

Chironomidae
Ablabesmyia mallochi
Chironomus sp.
Cricotopus bicinctiis
Cricotopiis/Orthocladius sp.
Dicrotendipes sp.
Orthocladius sp.
Phaenopsectra obedians gr.
Polvpedilum tritum
Thienemannimyia gr.

Tipulidae
Limonia sp.
Limonia canadensis

Total Number of Specimens
Total Number of Taxa

earthworm

tubeworm

dusky snail

pond snail

pouch snail

orb snail

mayfly

caddisfly

midge
midge
midge
midge
midge
midge
midge
midge
midge

crane fly
crane fly

i
! 1 1.9%

1 6.3% j 0.0%
|
j
i i 1.9%
1

1
1 1.9%

i

| 7 13.2%

2 3.8%
1
t

1

9 56.3% j 1 1.9%
|

i
1 6.3% i 1 1.9%

i
j
i

i 7 13.2%
j 1 1.9%
j 1 1.9%
i i 1.9%
i 1 1.9%
! 2 3.8%
! 6 11.3%
! 4 7.5%

5 31.3% j 14 26.4%
i
i 1 1.9%
j 1 1.9%

16 100.0% ! 53 100.0%
4 i 18



FISH SAMPLING FIELD DATA SHEET
page of

STREAM NAME

STATION #

RIVER BASIN

AGENCY

GEAR

FORM COMPLETED BY

SITE NAME

LOCATION

UPPER LIMIT LATITUDE/LONGITUDE:

LOWER LIMIT LATITUDE/LONGITUDE:

INVESTIGATORS

DATE REASON FOR SURVEY

TIME AM PM

SAMPLE
COLLECTION

HABITAT TYPES

GENERAL
COMMENTS

How were the fish capture!

Block nets used? Q YE

Sampling Duration Start

Stream width (in meters)

J? Q back pack Q tote barge Q other

S O NO

imc End time Duration

Max Mean

Indicate the percentage of each habitat type present
Q Riffles % Q Pools % Q Runs % Q SnaKS %
Q Submerged Macrophyles % Q Other ( ) %

SPECIES TOTAL
(COUNT)

•~-j •./• *;*«•* ~s; &3K-'i& .*- iVr1-".-?;*.?'- s3

,^_^_^_^^^_^^_^^_^__^_^

OPTIONAL: LENGTH (mm)AVEIGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

I I

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers



FISH SAMPLING FIELD DATA SHEET

SPECIES OPTIONAL: LENGTH (mm)AVElGHT (g)
(25 SPECIMEN MAX SUBSAMPLE)

ANOMALIES

I I I I I I I

I I I I I

^g^̂ ^̂ iplî ^̂ i
ij Jiijii4AibiSitia3'l,;ig:aft--<'--'>M'>'fe

UllLLXXJ.

f < , ] • . « p s .



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME _jv*-t*> O-fctyfr''^

STATION* RJVERMILE

LAT LONG

STORET#

LOCATION 5'C- STA^T

STREAM CLASS

RJVER BASIN

AGENCY

INVESTIGATORS ,

FORM COMPLETED BY

Jet*,/£S>r/ff^ —
DATE ?**//*/ " $ REASON FOR SURVEY
TIME Jte '. J"<9 AM KfT

WEATHER
CONDITIONS

Now

Q
Q

storm (heavy rain)
rain (steady rain)

showers (intermittent)
%cloud cover
clear/sunny

Prut 24
hogrs
Q
Q
Q
Q %
Q

Harthere been a heavy rain In Che lait 7 days?
O'Ycs QNo

Air Temperature. "C

Other

SITE LOCATION/MAP Draw a map of the site and Indicate the areas sampled (or attach a photograph)

STREAM
CHARACTERIZATION

Stvtam Subsystem Stream Type
5rTerenniaI Q Intermittent Q Tidal QColdwater

Stream Origin j Catchment Area
Q Glacial
Q Non-glacial montane
Q Swamp and bog

a rm water

pring-fed
ilixture of origins

Q Other

km'

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Pertphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form I A-5



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK)

WATERSHED
FEATURES

RIPARIAN
VEGETATION
(18 meter buffer)

IN STREAM
FEATURES

LARGE WOODY
DEBRIS

AQUATIC
VEGETATION

WATER QUALITY

*&>•^)tS^

SEDIMENT/
SUBSTRATE

Predominant Surrounding Landuse Local WatershedVPS Pollution
Q Forest la Commercial Q No evidence SrSome potential sources
Q Field/Pasture Q Industrial Q Obvious sources
Q Agricultural Q Other /
L) Residential Local Watershed Erosion

* (STNone Q Moderate Q Heavy

loricate the dominant type and record the dominant species present
MTrees Q Shrubs Q Grasses Q Herbaceous

dominant species present 5tr&4-**&&' A4/*W$rf- Cu I tX ***J

Estimated Reach Leneth m Canopy Cover
Q Partly open U Partly shaded Q Shaded

Estimated Stream Width m
_0 High Water Mark m

Sampling Reach Area rV*^ m1

Proportion of Reach Represented by Stream
Area In km' (m'xlOOO) krrr Morphology Types

Q Riffle .45 % a Run -3 « %
Estimated Stream Depth m Q Pool ^2 «T" %

Surface Velocity 0- f- /.Om/sec Channelized QYes Q No
(at thalweg)

Dam Present Q Yes Q No

LWD m'/rJ^y
Density of LWD / " m'/krrr (LWD/ reach area)

Indicate the dominant type and record the dominant species present
Q Rooted emergent Q Rooted sutHriergtyt Q Rooted floating Q Free floating
Q Floating Algae Q AttachcifAlgae j

dominant species present \_

Portion of the reach with aquatic vegetation %

Temperature ° C Water Odors
Q Normal/None U Sewage

Specific Conductance Q Petroleum Q Chemical
U Fishy U Other

Dissolved Oxygen
Water Surface Oils

DH Q Slick Q Sheen Q Globs Q Flecks
Q None Q Other

Turbidity
Turbidity nf not measured)

WQ Instrument Used Q Clear Q Slightly turbid Q Turbid
Q Opaque Q Stained a Other

O/or« Deposits
Of Normal Q Sewage Q Petroleum Q Sludge Q Sawdust Q Paper fiber Q Sand
Q Chemical Q Anaerobic Q None Q Relict shells Q Other
Q Other

/ Looking nt stones which are not deeply
pits embedded, are the undersides black in color?
H Absent Q Slight Q Moderate Q Profuse Cl Yes Q No

INC

Substrate
Type

Bedrock

Boulder

Cobble

Gravel

Sand

Silt

Clay

RGANIC SUBSTRATE
(should add up to

Diameter

f/tv^fovt"-

> 256 mm (10')

64-256mm(2.5"-10")

2-64mm(0.r-2.5")

0.06-2mm (gritty)

0.004-0.06 mm

< 0.004 mm (slick)

COMPONENTS
00%)

% Composition in
Sampling Reach

?°

(4

1C

Substrate
Type

Detritus

Muck-Mud

Marl

ORGANIC SUBSTRATE C
(does not necessarily add

Characteristic

sticks, wood, coarse plant

black, very fine organic

grey, shell fragments

OMPONENTS
up to 100%)

% Composition in
Sampling Area

_ - .»» ~— -

H-'£O
^, 0 X"

/••J f

A-6 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME -S/̂ T/̂ ) C-i*A&*L

STATION #

LAT

RTVERMILE

LONG

STORET*

LOCATION ^yC. - 5;rw ^
STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY t ff" TIME y^> • sr*> AM ^j>
REASON FOR SURVEY

Habitat
' Parameter

Condition Category

Optimal Suboptjmal Marginal Poor

l.Epifaonal
Substrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunat colonization
and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient). f "\

30-50% mix of stable
habitat; well-suited for
full colonization
potential; adequate
habitat for maintenance
of populations; presence
of additional substrate in
the form of newfali, but
not yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 1 OK stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

SCORE

1. Pool Substrate
Characterization

SCORE

Mixture of substrate'1
materiajs. with gravel
and firm sand prevalent;
root mats and submerged
vegetation common^

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or
bedrock; no root mat or
vegetation.

3. Pool Variability

SCORE

4. Sediment
Deposition

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools preseflt_

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by
sediment deposition.

I Majority of pools large-
I deep; very tew shallow.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected, slight
deposition in pools.

Shallow pools much I Majority of pools small-
I more prevalent than deep ] shallow or pools absent,
pools.

SCORE

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Water fills 25-75% of the
available channel, and/or
riffle substrates art
mostly exposed.

Very little water in
.channel and mostly
present as standing
pools.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >15% of the
available channel; or
•^25% of channel
substrate is exposed.

5. Channel Flow
Status

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvenebrates, and Fish, Second Edition - Form 3 A-9



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat
Parameter

Optimal

Condition Category

SMOoptlmal Marginal Poor

6. Channel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

SCORE

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entirely.

7. Channel
Sinuosity

The bends in the stream
increase the stream
length 3 to 4 times
longer than if it was in a
straight line. (Note -
channel braiding is
considered normal hi
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.)

The bends in the stream
increase the stream
length 1 to 2 times
longer than if it was in a
straight line.

The bends in the stream
increase the stream
length 1 to 2 times
longer than if it was in a
straight line.

Channel straight;
waterway has been
channelized for a long
distance.

SCORE

8. Bank Stability
(score each bank)

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing
60-100% of bank has
erosions) scars.

SCORE / P_ (LB)

SCORE U>.(RB)

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing downstream.

SCORE J (LB)

SCORE fj(RB)

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes, vegetative
disruption through
grazing or mowing
minimal or not evident;
almost alt plants allowed
to grow naturally.

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
Hoods.

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent more than one-
half of the potential plant
stubble height '
remaining.

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to
5 centimeters or less in
average stubble height

Width of npanan zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of npanan zone
>I8 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

10. Riparian
Vegetative Zone
Width (score each
bank ripirian zone)

SCORE _(LB)

SCORE

A-10 Appendix A-l: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001 (Alabama).

Sample Date:
Sample Type:

Taxon:

Lumbricina
Lumbricidae

Eiseniella tetraeidra
Tubificida

Tubificidae
Bothrioneurum vejdovskyamim
Branchiura sowerbyi
Ilydrilus templetoni
Limnodrilus sp.

Arhyncobdellida
Erpobdellidae

Mooreobdella sp.
Rhyncobdellida

Glossiphoniidae
Helobdella papillata

Mesogastropoda
Hydrobiidae

poss. Fontigens sp. (tent.)
Basommatophora

Aucylidae
Ferrissia rivularis

Lymnaeidae
Stagnicola sp.
Fossaria sp.

Physidae
Physa sp.

Planorbidac
poss. Planorbella sp. (tent.)

Veneroida
Sphaeriidae

Pisidium sp.
Hydrachnidia

Limncsiidae
Limnesia sp.

Decapoda
Cambaridac

Orconectes sp.
Ephemeroptera

Baetidae
Baetis sp.
Callibaetis sp.

Caenidac
Caenis sp.

Odonata
Aschnidae

Aeschna sp.
Anax sp.

Coenagrionidae
Enallagma sp.
Ischnura sp.

Libellulidac (early instar)
Erythemis simplicollis

Hemiptera
Bclostomatidae

Behstoma sp.
Corixidac

Hesperocorixa sp.
Sigara sp.

Gerridae
Gerris sp.

10,13 June 2005
Kick Net

Common Name

earthworm
earthworm

tubeworm
tubeworm
rubeworm
tubcworm

leech

leech

dusky snail

limpet snail

pond snail
pond snail

pouch snail

orb snail

pill clam

mite

crayfish

mayfly
mayfly

mayfly

dragonfly
dragonfly

damselfly
damselfly
dragonfly
dragonfly

giant water bug

water boatman
water boatman

water strider

"Master List"

Sample Station
RP-01 SC-1 SC-2 SC-3 SC-4 SC-5A SC-5B

1
1

I 3
3
1

23 1 1

1

2

1

3

1
3

9 1 1 1 7

1 2

3

13

1

9
27 3 3 1

120

3

8 6
1

54 7
14 1

1
3

4

1
2

2



Benthic Macroinvertebrates Collected by BBL Science for Project Number 10213.001 (Alabama).

Sample Date:
Sample Type:

Taxon:

Mesoveliidae
Mesovelia mulsanti

Naucoridae
Pelocoris femoratus

Notonectidae
Notonecta indica

Trichoptera
Hydropsychidae

Cheumatopsyche sp.
Coleoptera

Dytiscidae
Ilybius sp.

Haliplidae
Haliplus sp.
Peltodytes sp.

Hydrophilidac
Berosus sp.
Tropislernus sp.

Elmidae
Steneltnis crenata gr.

Noteridac
Hydrocanthns sp.

Diptera
Ccratopogonidac

Atrichopogon sp.
Pulpomyia gr.

Chaoboridac
Chaoborus punclipennis

Chironomidae
Ablabesmyia mallochi
Chironomus sp.
Cricolopus bicinctus
Cricotopus/Orthocladius sp.
Cryptochironomus fulvus gr.
Dicrotendipes sp.
Endochironomus nigricans
Larsia sp.
Nalarsia sp.
Orthodadius nigritus
Orlhodadius sp.
Parachironomus chaetoalus
Paratanytarsus sp.
Phaenopsectra obedians gr.
Polypedilum tritum
Stictochironomus sp.
Tanypus sp.
Thienemannimyia gr.

Culicidae
Culex sp.

Empididae
Hemerodromia sp.

Stratiomyiidae
Odontomyia sp.

Tipulidae
Limonia sp.
Limonia canadensis

Total Number of Specimens
Total Number of Taxa

10,13 June 2005
Kick Net

Common Name

water treader

creeping water bug

back swimmer

caddisfly

diving beetle

crawling water beetle
crawling water beetle

scavenger beetle
scavenger beetle

riffle beetle

burrowing water beetle

biting midge
biting midge

phantom midge

midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge
midge

mosquito

dance fly

soldier fly

crane fly
crane fly

"Master List"

Sample Station
RP-01 SC-1 SC-2 SC-3 SC-4 SC-5A SC-5B

6

9

36

1 7 1 1 1

5

2
1 1

1
22

6

1

1
4

1

1 7
1 1

1 1
1

1
1

6
10

3
1

4 4 2
5
1

3 6
4

2
1

12 45 7 17 5 14

5

1

1

1
1

331 97 106 16 28 16 53
31 19 13 5 7 4 18



Field Notes

BBL
BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists
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ALL-WEATHER WRITING PAPER

FIELD
All-Weather Spiral

Pine Environmental Services, Luc.
www.pine-environaierttal.cQm
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., t :.-:j i*ĵ .- ' : • • . ' . , • " • : •

/: ^TX/K 4*. /- -£?/»*



-yS'-SSiSfeJii,-: :•; ••?
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Fish Sampling Photograph Log

OU-1/OU-2 Anniston PCB Site

Anniston, Alabama



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Crayfish from SC-STA1



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Mosquitofish from SC-STA1



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Stonerollers from SC-STA1



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Sunfish from SC-STA1



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Tadpoles from SC-STA1



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

By any measur
It doesn't cost t
to the Machini

• ' 4| 5
For information, contact:

Department of Organizing
International Association of Mach

and Aerospace Workers (AFL-<
1300 Connecticut Ave., NW
Washington, DC 20036

| Phone: (202) 857-4922

Description: Unknown fish from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama
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By any measur

It doesn't cost t
to the Machinis

—IT

For Information, contact:

Department of Organizing
International Association of Machir

and Aerospace Workers (AFL-C
1300 Connecticut Ave., NW

i Washington. DC 20036
I Phone: (202) 857-4922

Description: Notropis sp from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Shiner and catfish from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

By any measur
It doesn't cost t
to the Machini

Description: Sunfish from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Sunfish from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama
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Description: Assorted fish samples from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Assorted fish samples from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Fish catch from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Stonerollers from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Stoneroller count from SC-STA5



Fish Sampling Photograph Log

OU-1/OU-2 - Anniston PCB Site

Anniston, Alabama

Description: Processing fish samples from SC-STA5
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STATE OF ALABAMA
DEPT. OF CONSERVATION AND

NATURAL RESOURCES

This Permit Authorizes

Of BBLINC

STEVE P TRUCHON

Amphibians

D Birds

0 Fish

Other Species as

BEVERLY, MA
COMPANY CITY STATE

to take and possess species indicated for SCIENTIFIC
purposes under th« rules and regulations^ this
department. ( L At/C X) Jt

^ MSSl/;** - X ~ - - ^~l4LsfL>** ---

3322 //
C/

_

Joeanne St. John, Issurhg Agent For
Commissioner of Conservation

Invertebrates

Mammals

Reptiles

Listed Below

issued: e/8/2005 Expires: 6/7/2006

Report MUST be received by Jun 06
before renewal permit can be issued

STATE OF ALABAMA
DEPT. OF CONSERVATION AND

NATURAL RESOURCES

This Permit Authorizes JOSEPH SHISLER

BBLINC CRANBURY, NJ
COMPANY CITY STATE

to take and possess species indicated for SCIENTIFIC
purposes under tt^e rules and regulations, oijhis
department.

3323
.

Joeanne St.'John, Issuing^Cgent For
Commissioner of Conservation

Amphibians D Invertebrates

Birds Mammals

0 Fish Reptiles

Other Species as Listed Below

issued: 6/8/2005 ExPires: 6/7/2006

Report MUST be received by Jun 06
before renewal permit can be issued

STATE OF ALABAMA
DEPT. OF CONSERVATION AND

NATURAL RESOURCES

This Permit Authorizes

Of BBLINC

SCOTT M LAREW

CRANBURY, NJ
COMPANY CITY STATE

to take and possess species indicated for SCIENTIFIC
purposes under-the rules and regulations of thjs
department^

3324 /I Joeanne St. John, Issiphg Agent For
Number L/ Commissioner of Conservation

Amphibians Invertebrates

Birds Mammals

k3 Fish n Reptiles

Other Species as Listed Below

issued: 6/8/2005 Expires: 6/7/2006

Report MUST be received by Jun 06
before renewal permit can be issued



December 23, 2013 

SENT VIA FEDERAL EXPRESS 

Ms. Pamela J. Langston Scully, P.E. 
Remedial Project Manager 
Superfund Remedial Branch 
United States Environmental Protection Agency 
Sam Nunn Federal Center 
61 Forsyth Street, S.W. 
Atlanta, GA 30303 

Solutia Inc. 
702 Clydesdale Avenue 
Anniston, Alabama 36201 USA 

+1.256.231.8400 phone 
+1.256.231.8553 phone 
www.solutia.com 

RE: Revised Streamlined Ecological Risk Assessment for the Operable Unit 1/0perable 
Unit 2 Portion of Snow Creek 
Anniston PCB Site (Docket No. 1:02-cv-749-KOB) 
Anniston, Alabama 

Dear Ms. Langston Scully: 

On behalf of Pharmacia LLC and Solutia Inc. (P/S), as parties to the Partial Consent Decree 
(PCD) for the Anniston Polychlorinated Biphenyl (PCB) Site (the Site), enclosed please find 
eight hard copies and 10 electronic copies of the revised Streamlined Ecological Risk Assessment 
for the OU-1/0U-2 Portion of Snow Creek (OU-1/0U-2 SERA). This document is being 
submitted in advance of the Remedial Investigation (RI) Report of OU-1/0U-2, and together, 
these documents fulfill the commitments made by P /S, who are signatory parties to the PCD for 
the Site, to provide an RI Report that summarizes the risk assessment for OU-1/0U-2, among 
other requirements. 

Revisions to the OU-1/0U-2 SERA reflect resolution of comments from the United States 
Environmental Protection Agency (USEPA) on the June 6, 2013 version of the OU-1/0U-2 
SERA that were received by P/S on November 25, 2013. Many of the comments received from 
USEPA indicate that a specific change to the OU-1/0U-2 SERA is not required but that the 
comment be considered in the development of the OU-4 Baseline Ecological Risk Assessment 
(OU-4 BERA). A response to comments document is provided along with the revised OU-
1/0U-2 SERA to clarifY which comments have been addressed in the OU-1/0U-2 SERA and 
which will be considered as a part of the OU-4 BERA development. 

Please contact us if you have any questions. 



Ms. Pamela J. Langston Scully, P.E. 
December 23, 2013 
Page 2 of2 

Sincerely, 

)fS?~ 
E. Gayle Macolly 
Manager, Remedial Projects 

cc: Mr. Chip Crockett (ADEM) 
Mr. G. Douglas Jones Esq. (Haskell Slaughter Young & Rediker, LLC) 
Mr. Thomas Dahl (Dahl Environmental Services) 
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Introduction 

This response to comments matrix was prepared to address comments from the United States Environmental Protection Agency (USEPA) dated 

November 25, 2013 on the Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek (OU-1/OU-2 SERA) dated June 2013 

(Revision 1). The responses provided below are focused on revising the OU-1/OU-2 SERA recognizing that many of the USEPA’s comments are 

focused on the Baseline Ecological Risk Assessment that will be prepared for the OU-4 portion of the Site (OU-4 BERA).  In responding to the 

comments, specific reference is made as to whether the OU-1/OU-2 SERA is being revised in response to the comment or whether the comment 

will be taken into consideration during the development of the OU-4 BERA. 

Comments: Response: 
General Comment 1. The presentation of the development of 
bioaccumulation factors (BAFs) has improved with corrections to the 
tables in Appendix A and addition of the correlation analysis among 
variables. EPA has remaining concern that none of the regressions were 
significant. EPA has provided an alternative analysis by using 
normalized data and pairing tissues. The results by EPA’s alternative 
analysis are similar to BAFs provided in the BERA (Table 1). EPA is asking 
for the alternative BAF approach provided in Attachment 1 to be 
considered in the OU-4 BERA. The BAF EPA recommends for emergent 
insects is difference from the value in the SERA. A specific comment is 
included to address bioaccumulation in emergent insects. 

This comment will be considered as part of developing the baseline 
ecological risk assessment for Operable Unit 4 (OU-4 BERA). The 
USEPA comment regarding the bioaccumulation factor (BAF) for 
emergent insects is being addressed in response to Specific Comment 
No. 9 and is resulting in a change to the OU-1/OU-2 SERA. 
 
  

General Comment 2. The uncertainty section (Section 6.3.2, 
Bioaccumulation Factors, Page 6-11) should mention that the biological 
data used for the bioaccumulation factor development was collected in 
OU-4, and no OU-1/OU-2 specific biological data was available for the 
SERA. 

The first sentence in Section 6.3.2 has been revised as follows:  
“Because specific biological data were not available for OU-1/OU-2 
and, therefore, prey tissue concentrations were not measured in OU-
1/OU-2, it was necessary to model prey tissue concentrations using an 
uptake model based on biological data collected in OU-4.” 

General Comment 3. Appendix D has characterized the composition of 
PCBs at the site as essentially devoid of PCB congener 126 based on 
limited data for OU-1/OU-2 and without considering the data collected 
in OU-4 for toxicity testing, where PCB Congener 126 was frequently 
detected. A specific comment has been included to address this issue. 
Attachment B provides technical details relating to how the PCB 

It is P/S’s belief that PCB congener 126 (PCB-126) does not present 
significant risk concerns for OU-1/OU-2. This finding is based on: 

· Lack of consistent detections for PCB-126 in the dataset for 
the Site. 
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congener data can be used to refine the characterization of ecological 
risk. The comment recommends using toxicity reference values derived 
for the Aroclors that contain the most dioxin-like PCBs, which was the 
approach taken in the SERA. 

· PCB-126 was not manufactured at the Anniston facility. 

These lines of evidence are further discussed in response to specific 
comment 15 below. 

Specific Comment 1. Section 2.3., Conceptual Site Model, Figure 2-2. 
Figure 2-2 was revised to depict the surface water pathway as de 
minimus. In Section 2.3, Page 2-6, the discussion of complete exposure 
pathways reads, “Because water-based exposure to hydrophobic 
COPCs, in particular PCBs, is expected to be minimal compared to 
sediment-based exposure, this pathway is considered a secondary 
pathway. . .” The text in Section 2.3 describing the role of surface 
water, sediment, and bioaccumulation in the conceptual site model 
could be better explained. The discussion should differentiate between 
direct and indirect exposure. Please consider revising patterning after 
sample text: 
“The particular COPCs at this site are relatively insoluble in water and 
tend to adhere tightly to sediments. Thus, the bioaccumulation models 
used in the risk assessment compared concentrations in prey tissues to 
concentrations in the sediment. Because direct exposure to wildlife to 
PCBs in surface water is expected to be minimal, compared to exposure 
through bioaccumulation in the food web, ingestion of surface water is 
considered a secondary pathway for birds and mammals feeding in 
Snow Creek. The benthic invertebrate community is directly exposed to 
COPCs in sediments and surface water. Potential risk to populations and 
communities of aquatic organisms through direct exposure to surface 
water is evaluated in Section 3.2 through comparison of available 
surface water data to National recommended water quality criteria for 
protection of aquatic life.” 

The third paragraph in Section 2.3 of the OU-1/OU-2 SERA has been 
revised as follows: “Complete exposure pathways can be further 
delineated into those expected to have more significant exposure 
potential (primary exposure pathways), those that are complete but 
are expected to be minimal compared to the identified primary 
exposure pathways (secondary exposure pathways), and those 
expected to be insignificant due to minimal or unappreciable exposure 
potential (de minimus exposure pathways).  For aquatic-feeding 
receptors, the potential exposure routes are direct contact with the 
COPC in water or sediment and ingestion of food. The particular COPCs 
at this site are relatively insoluble in water and tend to adhere tightly 
to sediments.  Thus the bioaccumulation models used in the risk 
assessment compared concentrations in prey tissues to concentrations 
in the sediment.  Because direct exposure of wildlife to PCBs in surface 
water is expected to be minimal, compared to exposure through 
bioaccumulation in the food web, ingestion of surface water is 
considered a secondary pathway for birds and mammals feeding in 
Snow Creek.  The benthic invertebrate community and communities of 
aquatic organisms may be directly exposed to COPCs in sediments 
and/or surface water.  Potential risk to populations and communities 
of aquatic organisms through direct exposure to surface water is 
evaluated in Section 3.2 through comparison of available surface 
water data to National recommended water quality criteria for 
protection of aquatic life.” 

Specific Comment 2. Section 3.2, Surface Water Data, Page 3-4. Text 
indicated that PCB contributions from Snow Creek were negligible. The 
word “negligible” reflects a value judgment. The concentrations of PCBs 
in the baseflow samples were above the National recommended water 
quality criteria half the time. High flow events might transport PCBs in 

The 4th paragraph in Section 3.2 of the OU-1/OU-2 SERA has been 
revised as follows: 
 
“Based on data collected during the RCRA program, the high flow data 
are short-term in nature and not appropriate for evaluating long-term 
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Snow Creek. Uncontrolled migration of PCBs from the site might be 
unacceptable, if this were occurring. Text should simply state that PCB 
transport under high flow conditions is much greater than during 
baseflow. 

exposures to creek water.  The surface water data also indicate that 
during base-flow conditions, PCB contributions from Snow Creek are 
low and PCB transport under high flow conditions is greater than 
during base-flow conditions.” 

Specific Comment 3. Section 5.2, PCB Sediment Benchmarks, Page 5-1. 
The section title and some of the text was not changed to reflect the 
site-specific, risk-based concentration (SSRBC) terminology. Table 5-1 
was not changed for the new terminology. 

The heading level for Section 5.2 of the OU-1/OU-2 SERA has been 
revised to be a sub-heading of Section 5.1 and is now 5.1.1.  The 
heading title for this section has been revised to:  “Sediment PCB Site-
Specific Toxicity Values”  ”.  This terminology was also added to Table 
5-1. 
 
See response to specific comment 4 for the text changes to this 
section.  

Specific Comment 4. Section 5.2, PCB Sediment Benchmarks, Page 5-3. 
Text at the bottom of Page 5-3 indicated that the EC20* was chosen as 
the low toxicity threshold due to the variability in the responses among 
the two cycles of testing and due to the test acceptability criteria for 
control mortality. This is a value judgment. Therefore, EPA has 
requested that the SSRBCs be developed for the threshold, 10, and 20 
percent impairment relative to the reference envelope. The text should 
not say the EC20* “was chosen” because it is EPA’s role to choose the 
cleanup level. 

The following text replaces the text after the 8th paragraph in Section 
5.1.1 of the OU-1/OU-2 SERA:  
 
 “Toxicity values were developed for the EC0*, EC10* and EC20* 
values.  The ultimate selection of sediment cleanup levels by the 
USEPA may in part be based on this range of effect levels and might 
consider the variability in the responses among the two cycles of 
testing and the test acceptability criteria for control mortality.” 
 
The OU-1/OU-2 SERA was also revised to reflect that the EC0* for H. 
azteca of 1.38 mg/kg dw was selected as the low SSRBC for PCBs, and 
the H. azteca EC20* of 4.43 mg/kg dw was selected as the high SSRBC 
for PCBs. 
 
While the OU-1/OU-2 SERA was not revised to include the following 
text, P/S believe the points made below should be considered in the 
EPA’s selection of a sediment cleanup value for Snow Creek sediment. 
Specifically, the variability in responses among the three lab-control 
sediments (using the same sediment) between the two cycles of 
testing was frequently greater than 20%. Additionally, according to 
USEPA (2000), the test acceptability criteria for H. azteca are a 
minimum mean control survival of 80% and a measurable growth of 
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test organisms in the control sediment, and for C. tentans (a 
chironomid closely related to C. dilutus) are a minimum mean control 
survival of 70% and a minimum mean weight per surviving control 
organism of 0.48 mg ash free dry weight. Therefore, extrapolating 
from variability in survival to variability in all endpoints (recognizing 
that variability in growth and reproduction endpoints is generally 
higher than variability in survival endpoints), it is reasonable to 
consider that less than or equal to a 20% apparent adverse effect 
relative to the “bottom” of the reference envelope (i.e., any PCB 
concentration less than or equal to the EC20* value) is within the 
range of normal control variability and therefore has a moderately 
high probability of being a false-positive result, leading to minimal 
concern about such toxicity  results.  Even if a given effects 
concentration between the EC0* and EC20* were real instead of just a 
result of random variability, the USEPA’s (2000) implicit acceptance of 
up to at least 20% mortality as a de minimus risk supports 
consideration of the EC20* as a low toxicity threshold.” 
 
The following text was also included at the end of Section 5.1.1 of the 
OU-1/OU-2 SERA. “The most sensitive endpoints for H. azteca related 
to reproduction (the lowest EC0*, EC10*, and EC20* values [i.e., 0, 10, 
and 20%-impairment beyond the “bottom” of the reference 
envelope]) were 1.38 (the EC0*), 2.58 (the EC10*), and 4.43 (the 
EC20*) mg tPCBA/kg dw of sediment for 42-d young/female 
normalized to 42-d survival (Appendix B, Table B-1). The most sensitive 
endpoints for C. dilutus were related to emergence (the lowest EC0*, 
EC10*, and EC20* values were 2.04 [the EC0*], 6.80 [the EC10*], and 
14.3 [the EC20*] mg tPCBA/kg dw of sediment, for percent emergence 
of the pupae from their cocoons; Appendix B, Table B-1). The adult 
biomass endpoint for C. dilutus that was reported by the laboratories 
is not included as it was based on estimated instead of measured 
weights of adult C. dilutus, thus making that endpoint highly uncertain. 
Based on this analysis, a range of toxicity values are considered.  
Specifically, the EC0* (1.38 mg/kg) and EC20* (4.43 mg/kg) toxicity 
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values for the most sensitive endpoint and species from the site-
specific toxicity testing are compared to Site PCB data in Section 6.” 

Specific Comment 5. Section 5.2, PCB Sediment Benchmarks, Page 5-4. 
Also, on Page 5-4 at the end of this section, the text recommends the 
second highest EC20* for C. dilutes emergence as the high end 
benchmark. The second highest EC20* is less conservative because it is 
for a different organism. The remedy should be protective of most 
species of organisms. Since only two species were tested, the results for 
the most sensitive species should be used to develop the range of 
preliminary remedial goals based on the threshold, 10, and 20 percent 
impairment values. A range should be presented. Text presenting a 
particular value within the range as the choice of the SSRBC should be 
removed. 

See text changes in the response to specific comment 4 above that 
addresses this comment.   
 
Tables 5-1, 6-3, and 6-4 of the OU-1/OU-2 SERA were changed to 
reflect this change of the SSRBC range.  The description of SSRBC 
exceedances in Section 6.1.3 and the findings in Section 6.4 were also 
updated accordingly. In addition, text in appendix B was updated to be 
consistent with changes reflected in responses to specific comments 4 
through 6.  
 
 

Specific Comment 6. Section 5.2. Toxicity of site sediments should be 
compared to the reference condition. 

 A matrix table showing which OU-4 sediments selected for the testing 
program exceeded the reference envelope response for each endpoint 
of each species has been inserted into Appendix B of the OU-1/OU-2 
SERA. 
 
The following text has also been added to the 2nd paragraph in Section 
5.1.1 (formerly 5.2) to clarify that “The purpose of the toxicity tests 
was to develop concentration-response relationships for the various H. 
azteca and C. dilutus endpoints, not to determine which specific 
sediments across the Site (including OU-1/OU-2 and/or OU-4) were 
toxic. The sediments selected for the toxicity testing program were not 
randomly chosen, but instead, were collected from a few targeted 
locations to provide a wide range of combinations of PCB and OC 
concentrations were tested. For those reasons, it is not appropriate to 
compare the test sediments to the reference condition, but the 
toxicity test results will be used as intended to identify a range of 
concentration-based toxicity thresholds.” 
 
Additional information regarding the selection of the reference sites is 
provided in the response to Specific Comment 8. 
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Specific Comment 7. Section 6.1.3, SSRBC Comparisons, Page 6-4. The 
EC20* for C. dilutes emergence is described as the LOAEL for benthic 
invertebrates, which it is actually not the case. Both the EC20* for 
amphipods and the EC20* for midges are LOAELs.  They are LOAEL 
values for different species. The EC20* for C. dilutes does not account 
for exposure to the more sensitive benthic invertebrate species. The 
NOAEL to LOAEL range in Table 6-4 should be the threshold to EC20* 
values for the amphipod endpoint, i.e., the EC0* and EC20* values of 
1.38 and 4.43 mg/kg. Text at the top of Page 6-4, which indicated that 
the LOAEL SSRBC for benthic invertebrates was not exceeded, should 
be revised. 

The first two sentences of the third paragraph in Section 6.1.3 of the 
OU-1/OU-2 SERA have been revised as follow to be consistent with the 
revised range of toxicity values (i.e., the EC0* for H. azteca of 1.38 
mg/kg dw and the H. azteca EC20* of 4.43 mg/kg dw that are 
described in the response to Specific Comment 4 above):  
    
“For benthic invertebrates, the 95% UCL concentration for PCBs 
exceeded the EC0* and the EC20* for the most sensitive endpoint and 
species tested in the site specific toxicity tests (i.e., H. Azteca 42-d 
young/female normalized to 42-d survival) , with 47 and 74 percent of 
samples exceeding these values respectively.”  

Specific Comment 8. Section 6.3.3.1. ARCADIS selected the candidate 
reference sediments for the study after having evaluated the locations 
and concluding that the sediments were appropriate. Why are these 
sediments now in question? The language that calls into question the 
reference locations proposed by ARCADIS and the data associated with 
them needs to be eliminated from this document. 

It seems appropriate to include some discussion in this uncertainty 
section regarding the nature of these reference sediment samples that 
were collected in areas upstream of the Site and were by design, void 
of any background contamination associated with the Snow Creek 
drainage basin that may be associated with the test samples that were 
collected for the toxicity testing program.  
 
The reference sites were selected using criteria specified by the USEPA 
during the development of the Phase 2 Field Sampling Plan for OU-4 
(OU-4 Phase 2 FSP). Although the reference location habitats were 
generally comparable to locations in OU-4, minus the influence of 
urban drainage, the reference sites were selected to be void of all 
contamination.  This included a phased analytical program during 
which samples were first analyzed to ensure that PCBs were not 
detected. After these initial analyses confirmed that PCBs were not 
present in these candidate reference areas, samples were analyzed for 
an expanded list of chemical constituents.  The results of those 
analyses were communicated to the USEPA, and locations with the 
lowest concentrations of chemical constituents were selected as 
reference sites with the USEPA’s concurrence.  Although sediments 
from these reference sites were used during the sediment toxicity 
testing program, they were used with a goal of developing a PCB 
concentration-response relationship and do not represent conditions 
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in OU-4 minus any impacts that may be attributable to P/S. No change 
made to text. The text referenced is in the uncertainty section and as 
such describes the uncertainty associated with the reference 
sediments. 
 
The initial two paragraphs of Section 6.3.3.1 have been revised as 
follows...” Uncertainty in the sediment-toxicity benchmarks (EC0*, 
EC10*, EC20*, and EC50* values) has five components:  (1) whether 
the reference sediments collected in areas that are located upstream 
of the Site reflect background chemical constituents that are not 
associated with P/S (i.e., urban runoff from the Snow Creek 
watershed); (2) whether the lowest measured reference-sediment 
response for a given toxicity endpoint adequately represents the 
lowest response that would be caused by a reference sediment; (3) 
variability in the calculated EC0*, EC10*, EC20*, and EC50* values; (4) 
inherent variability in results of toxicity tests; and (5) potential 
variability between batches of toxicity tests conducted at different 
times and in different laboratories a considerable length of time after 
the sediments were collected from OU-4. These five potential sources 
of uncertainty are discussed below. 
 
Regarding the first uncertainty, the six reference sediments collected 
from Choccolocco Creek approximately 3 kilometers upstream of its 
confluence with Snow Creek came from an agricultural area that does 
not receive urban inputs. Therefore, the reference sediments do not 
have physical-chemical characteristics of an urban-influenced stream 
(Snow Creek) and might underestimate the toxicity caused by 
chemicals that originated from non-Site sources, thus, overestimating 
the toxicity caused by inputs originating from the Site.” 

Specific Comment 9. Appendix A, Section 2.2.2. Emergent Insects, Page 
5. The text acknowledges that the observed bioaccumulation into crane 
flies from two Upper Choccolocco Creek stations was much higher than 
observed for damselflies (Figure A-12) or from a sample of crane flies 
mixed with miscellaneous winged insects collected from EMA-02. EPA 

It is agreed that a median value may not be appropriate for estimating 
a central tendency when the data are from two separate populations.  
As such, for the OU-1/2 SERA, an alternative approach of averaging 
results from the two populations of data was employed.  The text in 
Section 2.2.2 of Appendix A to the OU-1/OU-2 SERA was replaced with 
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agrees that averaging across both species reflects a possible diet. 
However, the average BAF in Table A-6 was 3.67. The SERA risk 
calculations used the median BAF of 0.66, which was much lower and 
reflected only the damselfly data in Figure A-12. The green line on 
Figure A-12 passes through the data points for the damselfly data and 
does not fit the description of averaging across both species, which 
would have been the case if the green line passed between the groups 
of data. The median BAF is calculated correctly, but a median value only 
works when the data is from the same population. EPA recommends 
evaluating the BAFs for crane flies and damselflies separately and 
averaging the results to reflect a diet that contains both insects. 

the following:  “Emergent insects that were collected consisted 
primarily of crane flies (Tipulidae), damselflies (Odonata), and 
dragonflies (Odonata). Three composite samples were collected from 
each of the nine BSAs for a total of 27 samples from OU-4. Nine of the 
27 composite samples contained crane flies as well as other species.  
Six of the composites, all of which were taken with in EUA 02 and EUA 
03, contained crane flies only and these samples had PCB 
concentrations that were substantially higher (5.8 to 7.8 mg/kg dw) 
than concentrations in the mixed samples, which ranged from 0.1 
mg/kg dw to 0.8 mg/kg dw.  Because the samples that contained 
mixtures of species, which included crane flies, did not contain higher 
PCB concentrations than samples containing only dragon or damsel 
flies, there appears to be substantial uncertainty associated with the 
exposure of crane flies. This uncertainty is discussed in Section 6.3.2 of 
the OU-1/OU-2 SERA. Because the crane fly only PCB data appear to be 
a separate population from the mixed species data, the approach for 
calculating emergent insect BAFs is modified from the approach used 
for other tissue types as described below.   
 
As was done for the other tissue types, the arithmetic mean of 
composites within each BSA was taken and associated with the 
arithmetic mean of the sediment sample concentrations for that BSA 
for the analysis for a total of nine discrete tissue and sediment 
concentration estimates.  For PCBs, the regression analyses were 
conducted for mixed species samples only as the sample size for crane 
fly only samples (n=2) was too small to conduct a regression.  The 
regression analyses for mixed species PCBs and all samples for 
mercury did not result in a predictive relationship between sediment 
and emergent insect tissue on a dry weight or on an OC and lipid 
normalized (PCB only) basis (Figures A-12 and A-13, respectively).  
Similarly, the additional correlation analysis (Tables A-21 through A-24) 
did not indicate a predictive relationship between sediment on a 
percent fines normalized basis or emergent insect tissue on a wet 
weight basis.  Based on this analysis and the lack of a predictive 
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relationship between sediment and tissue, it was necessary to 
calculate BAFs. Because of the different populations of data for PCBs, a 
median BAF is not recommended.  Alternatively, a mean BAF for the 
mixed samples was calculated separately from the mean BAF for crane 
flies only. The “mixed diet” BAF was calculated as a weighted average 
with 22 percent (i.e., the percent of samples collected that were 
comprised of only crane flies) of the BAF being represented by crane 
flies only and the remaining 78 percent represented by mixed species.  
This is considered a conservative proportion based on the survey data 
collected in 2006 and 2007 and reported in the Operable Unit 4 
Ecological Survey Report (ARCADIS BBL 2007). These survey results 
showed that of the 60 survey sample locations, crane flies were found 
in only four locations (7%) compared to odonates, which were found in 
30 locations (50%).  The resulting weighted mean BAF is 3.8 and is 
shown relative to the tissue data on Figure A-30. The selected BAF for 
mercury is the median value of the BSAs.” 
 
Tables 4-1 (BAF summary), 6-1 (Avian SSRBC calculations), 6-2 
(mammalian SSRBC calculations), 6-3 (SSRBC summary), and 6-4 
(Summary of SSRBC exceedances) from the OU-1/OU-2 SERA were 
updated accordingly.  In addition, the results described for avian and 
mammalian receptors in Section 6.1.3 and 6.4 were updated 
accordingly with the revised results for receptors that consume 
emergent insects.   
 
The following text was also added to the Uncertainty discussion and 
will replace the 5th paragraph in Section 6.3.2 of the OU-1/OU-2 SERA.  
“To better understand this uncertainty and the disparity between 
concentrations, natural history of the orders collected was reviewed.  
There are thousands of species of crane flies, dragonflies and 
damselflies, but in general, crane flies primarily feed on vegetation and 
algal and microscopic organisms low in the food chain. They can also 
feed and reside in both aquatic and terrestrial environments.  This is in 
contrast to odonates, which are mainly predaceous and prey upon 
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various trophic levels within the food chain throughout their nymph 
development stage and on insects in their adult stage. This 
information is not consistent with the observed concentrations, as 
species feeding lower in the foodchain (e.g., on plant matter) would 
not be expected to be exposed to higher PCB concentrations than 
species that are predators.  Because some species of crane flies can be 
terrestrial, a possible connection between the crane flies and the 
riparian soil adjacent to EUA-02 and EUA-03 was considered.  
Calculating a mean soil concentration and comparing that to the tissue 
concentrations in these areas results in BAFs that are more consistent 
with what was observed in other samples, but the BAFs are still 
relatively high (e.g., 1.4 and 1.8 for crane flies only compared to 0.3 to 
0.8 for mixed species). Based on the feeding strategy for crane flies, it 
seems unlikely that the sediment in EUA-02 and EUA-03 is the source 
of the elevated PCB concentrations measured. Comparing the crane fly 
results to those observed at another PCB River site (i.e., the Kalamazoo 
River), indicates that the BAFs for dipteran species are very consistent 
with the BAFs observed for mixed species in this OU-1/OU-2 SERA 
(e.g., on a wet weight basis, mean OU-4 BAF = 0.17 and mean 
Kalamazoo BAF for all emergent insects = 0.18). This further supports 
that the six crane fly samples collected within EUA-02 and EUA-03 may 
not be appropriately representative of aquatic emergent insects.  
However, the selected BAF is intended to represent uptake across a 
range of insects and it is recognized that upper trophic level receptors 
do not differentiate between aquatic and terrestrial insects when 
feeding.  Given that the crane fly PCB data are uncertain, the selected 
BAF may over- or underestimate potential uptake for these species.” 
 
While the averaging approach outlined above has been incorporated 
in the OU-1/OU-2 SERA, the underlying uncertainties associated with 
this approach will be considered further and the approach may be 
modified for the OU-4 BERA. 

Specific Comment 10. Appendix A, Table A-2. PCBs were not detected in 
frogs from the reference stations. Please correct Table A-2 to show the 

The toad was collected from the floodplain and adult toads are 
generally considered terrestrial species, therefore this single sample 
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[frog] PCB concentrations at ERA-02 in red text. PCBs were detected in 
an American toad from ERA-03 but were not detected in frogs. Table A-
2 does not use the toad data. Toads were only collected at ERA-03. 
Please resolve whether the toad data should be ued. 

was not included with the aquatic tissue results summarized in Table 
A-2.   Table A-2 has been updated to show ERA-02 frog non-detect 
data as red text. 
 

Specific Comment 11. Table A-21, Correlation Analysis. Please check the 
table. Some of the correlation coefficients I was unable to reproduce. 

The correlation coefficients in Table A-21 have been rechecked and 
verified. No changes have been made to Appendix A of the OU-1/OU-2 
SERA.  There is a possibility that the USEPA may be working with a 
slightly different dataset and as the forthcoming OU-4 BERA is 
prepared, it will be important to confirm that the USEPA has the same 
dataset as P/S. 

Specific Comment 12. Appendix A. An alternative approach to 
developing BAFs is to seek the relationships offering the most 
correlation by excluding an outlier, using normalized data for biota and 
sediment, using lipid-normalized tissue data with non-normalized 
sediment data, or by regressing the concentration in one type of biota 
by its presumed food source. For example, if Sample ELA-02 is removed 
from the lipid-normalized bioaccumulation of PCBs in aquatic plants, 
the correlation coefficient jumps to 0.77. The question is whether it is 
better to find a significant regression to estimate the BAF and use the 
average lipid content in aquatic plants to convert the BAF into the non-
normalized value. The similarity in the results between the approach of 
using the median of BAFs and the graphical approach is encouraging. 
The median approach to developing BAFs may slightly underestimate 
the BAF by not weighing as heavily the few samples with higher 
observed bioaccumulation compared to the regression approach. This 
data weighing effect was especially pronounced in the case of the BAF 
for the emergent insects. The median BAF approach is not 
recommended for the emergent insects and is discussed in another 
comment. Alternative approaches to estimating the BAFs with 
regression equations are provided in Attachment A. 

This comment will be considered as part of developing the OU-4 BERA. 
 

Specific Comment 13. Appendix B. Page 8. Delete statement that 
MacDonald et. al. is not appropriate. Take out conclusions about 
appropriate range. It is appropriate to state strengths and weaknesses 
of each method but not to make conclusion. 

The statement regarding MacDonald et al. and the conclusions 
regarding the appropriate range have been removed from the OU-
1/OU-2 SERA. 
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Specific Comment 14. Appendix D. Page D-12, last sentence. Re-write to 
remove statement that risk is negligible. EPA agrees that no further 
ecological assessment is required. 

The statement was removed as requested. 

Specific Comment 15. Appendix D. Page D-14, Bullet 6, indicated that 
PCB congener 126 was detected in two out of 27 samples. However, 
PCB-126 was detected with greater frequency in the samples used for 
the OU-4 toxicity testing, which targeted sediments with higher PCB 
concentrations. PCB-126 should not be assumed negligible or absent. 
The SSRBCs for dioxin/furans in Appendix D are correct and are 
appropriate to use for dioxins/furans. Text should be revised to qualify 
statement about presence of PCB-126 in OU-1/OU-2 sediments. Please 
see supporting information in Attachment B. 

It is P/S belief that PCB congener 126 (PCB-126) does not present 
significant risk concerns for OU-1/OU-2. This finding is based on: 

· Lack of consistent detections of PCB-126 in the dataset for the 
Site. 

· PCB-126 was not manufactured at the Anniston facility. 

These two lines of evidence are further discussed below, and the 
following text was included in Appendix D of the OU-1/OU-2 SERA.  
 
 “The limited detection of PCB -126 is also supported by the 
floodplain soil data collected in OU-1/OU-2 and OU-4. PCB-126 
was only detected in 12% of the floodplain soil samples (25 of 
212) collected from these two OUs and analyzed for this 
particular congener. The analytical results for PCB-126 in the 
sediment samples are similar with this congener only being 
detected in 15% (5 of 33) of the samples collected from these 
two OUs. In considering the effect of the other PCB congeners 
that comprise the list of dioxin like PCB congeners, the 
potential presence of congeners PCB-77, PCB-81 and PCB-169 is 
often considered. In addition to PCB-126, these other non-
ortho substituted PCB congeners have the largest effect on the 
calculated risk levels. 

 The frequency of detection for these three congeners for the 
OU-1/OU-2 and OU-4 dataset includes PCB-77 at 9%, PCB-81 at 
8% and PCB-169 at 1%. These detection frequency percentages 
are based on all of the sample results inclusive of parent and 
duplicate samples. This approach was necessary as the PCB 
congeners were sometimes not detected in both the parent 
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and duplicate samples. The collective frequency of detection 
for sediment in these two OUs includes PCB-77 at 15%, PCB-81 
at 15% and PCB-169 at 0%.  While the frequency of detection of 
PCB-126 is higher (42%) in the 29 analyses that were conducted 
for sediments collected for the sediment toxicity and 
bioaccumulation testing program, these analyses were 
conducted on samples that are not representative of Site 
conditions and will not be used for defining the nature and 
extent of contamination in the yet to be developed OU-4 
Preliminary Site Characterization Summary Report and the OU-
4 Remedial Investigation Report. These sediment samples were 
initially sieved in the field, re-handled and re-stored several 
times at the sediment toxicity testing laboratory over a nine 
month period and the same parent samples were often re-
mixed and reanalyzed. It is noteworthy that PCB-126 was only 
detected when the total PCB concentrations were elevated. Of 
the 11 of 26 samples where PCB-126 was detected, nine of the 
samples had total PCB concentrations greater than 25 mg/kg 
and two of samples had total PCB concentrations between 5 
and 10 mg/kg. In any of these cases, the total PCB 
concentration would be the risk driver and the potential 
presence of PCB-126 would not be a significant consideration. 
Concentrations of the other non-ortho substituted PCB 
congeners (PCB-77, PCB-81 and PCB-169) were also not 
detected in any of the sediment samples collected for the 
sediment toxicity and bioaccumulation testing program. 

The limited presence of PCB-126 in the Anniston area is also 
supported by research published in the mid-1990s (Frame et al. 
1996). This research indicates that PCB congener PCB-126 was 
only detected in measurable concentrations in what is referred 
to as “late Aroclor 1254”. This particular mixture only was 
manufactured from 1974 to 1977 and based on the PCB 
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production dates for the Anniston facility, was not produced in 
Anniston. 
  
The lines of evidence presented above support the finding that 
PCB-126 is not a significant risk contributor for OU-1/OU-2 or 
OU-4. This finding is consistent with the human health risk 
assessments that were prepared for OU-1/OU-2 and OU-4 by 
the USEPA (CDM, 2010b and JM Waller and Associates, Inc. 
2013).” 
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SERA for the OU-1/OU-2 
Portion of Snow Creek 
Anniston PCB Site 
Anniston, Alabama 

1. Introduction  

The Anniston Polychlorinated Biphenyl (PCB) Site (the Site) is located in portions of 
Calhoun and Talladega counties in the north-central part of Alabama, near the City of 
Anniston.  The Site has been investigated for the past 20 years based on the presence 
of PCBs and other chemical constituents that might occur in various Site media. 
Geographically extensive, the Site encompasses the Solutia Inc. (formerly Monsanto) 
Anniston Plant (the plant) and grounds, residential and non-residential properties, and 
stretches of both Choccolocco Creek and Snow Creek and their floodplains.  The 
Anniston PCB Site is not on the Superfund National Priorities List, but is being 
addressed through the Superfund Alternative Approach.  Because it is large and 
varied, it was divided into four operable units (OUs) to facilitate parallel evaluation 
efforts in the different areas and to streamline closure in specific locations, as 
appropriate (Figure 1-1). The OU-1/OU-2 Area generally consists of both residential 
and non-residential properties within the Site upstream of Highway 78, up to and 
surrounding the On-Facility Area (OU-3). OU-4 includes Choccolocco Creek and its 
floodplain downstream to Lake Logan Martin, the lower end of Snow Creek and its 
floodplain downstream of Highway 78 to the confluence of Snow and Choccolocco 
Creeks, and the backwater area of Choccolocco Creek upstream of the Snow Creek 
confluence.  A decision on what investigations may be required beyond Choccolocco 
Creek will be made after data from the OU-4 Remedial Investigation (RI), and any 
other studies that may become available, are reviewed (Blasland, Bouck & Lee, Inc 
[BBL] 2004). This Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion 
of Snow Creek (SERA) evaluates the OU-1/OU-2 portion of Snow Creek, which 
generally includes the area of the Snow Creek drainage upstream of U.S. Highway 78, 
up to the confluence with the 11th Street Drainage Ditch. 

The OU-1/OU-2 portion of Snow Creek comprises highly developed and disturbed land 
uses. Residential, light industrial, commercial, and industrial activities occupy the 
majority of land in this area.  In many cases, the disturbance runs well into the riparian 
corridor and even reaches the creek bank. The clear differences between the highly 
urbanized environment of Snow Creek in OU-1/OU-2 and the more natural, less 
disturbed lower reaches of the creek was part of the rationale for locating the dividing 
line between OU-1/OU-2 and OU-4 at Highway 78. 

Potential ecological risks for OU-1/OU-2 were initially evaluated in the Screening Level 
Ecological Risk Assessment for Operable Units 1, 2, and 3 (SLERA; BBL 2005). The 
U.S. Environmental Protection Agency (USEPA) approved the SLERA with the 
exception of the OU-1/OU-2 portion of Snow Creek. The approval acknowledged the 
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low quality and fragmented nature of terrestrial habitat in OU-1/OU-2 and the need to 
more quantitatively evaluate ecological risks in Snow Creek.  The plan moving forward 
from this approval was to include the OU-1/OU-2 portion of Snow Creek in the baseline 
ecological risk assessment (BERA) for OU-4.  Based on the large amount of technical 
information that has been developed for the OU-4 BERA, and the planned near-term 
schedule for completing the remedial investigation and feasibility study (RI/FS) for OU-
1/OU-2, Pharmacia LLC and Solutia Inc. (together Pharmacia LLC and Solutia Inc. are 
referred to as P/S) requested that the ecological risk assessment (ERA) for the OU-
1/OU-2 portion of Snow Creek (the OU-1/OU-2 site area) proceed in advance of the 
OU-4 BERA.  This request was presented in a letter dated November 14, 2012 (Solutia 
Inc. 2012) and was approved by USEPA in a letter dated November 16, 2012 (USEPA 
2012).  The concept for ERA of the OU-1/OU-2 portions of Upper Snow Creek was that 
a streamlined ecological assessment would be appropriate, acknowledging that, in 
application, the highly disturbed nature of Upper Snow Creek rendered habitat, human 
activity, water quality, and general disturbance as critical constraints.  This SERA is 
being submitted concurrently with the RI Report for OU-1/OU-2 (ENVIRON 2013).  This 
SERA fulfills the commitment made by P/S, who are signatory parties to the August 4, 
2003 Partial Consent Decree (CD) for the Site (USEPA 2002), to provide an RI Report 
that summarizes the risk assessments for OU-1/OU-2, among other requirements. 

This SERA is focused on key ecological receptors that may reside or forage within the 
aquatic habitat in the OU-1/OU-2 portion of Snow Creek (Figure 1-2).  As noted above, 
the USEPA previously approved the terrestrial component of a SLERA for OU-1/OU-2 
(BBL 2005), which found that terrestrial exposure pathways in OU-1/OU-2 are limited 
by poor habitat quality.  The SLERA indicated that the habitat in this portion of Snow 
Creek is dominated by mowed and maintained lands with little habitat quality, 
impervious surfaces, and transportation infrastructure, and development pressure is 
strong, which will likely lead to even more fragmented and disturbed ecological habitat 
with the passage of time.  Thus exposure to terrestrial receptors and potential risk is 
expected to be within an acceptable level and is not quantitatively evaluated in this 
SERA.   

1.1 OU-1/OU-2 Streamlined Risk Assessment Process  

The purpose of this SERA is to evaluate the likelihood that adverse ecological effects 
are occurring or may occur for local receptor populations as a result of exposure to 
constituents of potential concern (COPC) in the OU-1/OU-2 portion of Snow Creek. As 
described in the SLERA (BBL 2005) and the Preliminary Site Characterization 
Summary Document (PSCS; ARCADIS 2009), exposure pathways to terrestrial 
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receptors in this area are limited by the low quality fragmented terrestrial habitat. Thus, 
this SERA does not evaluate the floodplain or terrestrial areas of the OU-1/OU-2 
portion of Snow Creek, and focuses on receptors that may be exposed to the aquatic 
(instream) portion of Snow Creek. Because of the similarly fragmented/degraded 
nature of the aquatic habitat within the OU-1/OU-2 portion of Snow Creek, the potential 
for ecological risks in this OU are most appropriately evaluated through a streamlined 
assessment. The specific ways in which this assessment is streamlined are described 
in more detail in Section 2. 

This SERA follows the process outlined in the USEPA Superfund Guidance for 
Ecological Risk Assessment (USEPA 1997). The SLERA (BBL 2005) that was 
completed for OU-1/OU-2 in 2007 includes Steps 1 and 2 in the USEPA’s eight-step 
process (e.g., Step 1 – Screening Level Problem Formulation and Effects Evaluation 
and Step 2 – Preliminary Exposure Estimates and Risk Calculations).  This SERA 
begins with Step 3 – Baseline Problem Formulation.  The problem formulation 
(described in Section 2) includes the refinement of the OU-1/OU-2-specific aquatic 
ecological conceptual site model (CSM), and identification of assessment endpoints 
(AEs), measurement endpoints (MEs), and representative receptors that will be 
evaluated. The Data Quality Objective portion of Step 4 (Study Design and Data 
Quality Objective Process) is addressed in Section 3. Study Design (Step 4) and field 
verification of sampling design (Step 5) were not conducted for this SERA because 
additional sampling was not required.  Exposure and Effects Assessments (Step 6) to 
estimate potential exposure to the identified representative receptors and to identify 
appropriate toxicity and/or effects data are included in Sections 4 and 5, respectively. 
Finally, the Risk Characterization (Step 7) combines the exposure and effects 
components to calculate site-specific risk-based concentrations (SSRBCs) for each of 
the receptors evaluated.  These SSRBCs are compared to the available sediment data 
for OU-1/OU-2 to evaluate possible risk.  The risk characterization also includes a 
detailed description of habitat in OU-1/OU-2 and an uncertainty analysis.  Following 
these elements, a risk summary is provided based on the complete interpretation of all 
lines of evidence. 

1.2 Document Organization 

The remainder of this OU-1/OU-2 SERA includes the following sections:  

• Section 2 – Problem Formulation 

• Section 3 – Data Evaluation 
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• Section 4 – Exposure Assessment 

• Section 5 – Effects Assessment 

• Section 6 – Risk Characterization 

• Section 7 – References 

Specific details regarding development of bioaccumulation factors (BAFs) used in the 
exposure assessment (Section 4) are included in Appendix A.  Additional supporting 
information for the effects assessment (Section 5) on the development of Site-specific 
PCB sediment benchmarks and selection of toxicity benchmarks and toxicity reference 
values (TRVs) for PCBs and other COPCs is provided in Appendices B and C, 
respectively.  The methods and exposure/effects inputs for the assessment of 
polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) 
and dioxin-like PCBs (DL-PCBs) are provided in Appendix D. 
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2. Problem Formulation 

Problem formulation defines the goals and establishes the scope and focus of an 
ecological risk assessment.  The problem formulation for this SERA includes an 
overview of the ecological setting, selection of COPCs, the aquatic ecological CSM, the 
selection of AEs and MEs, and the identification of representative receptors.  Each of 
these elements is discussed below. 

2.1 Ecological Setting  

The ecological setting of the non-residential, residential, and industrial properties in 
OU-1/OU-2 has been investigated by risk assessors and ecologists on four occasions: 
October of 2001, May of 2002, October of 2003, and June of 2005.  The 2001, 2002, 
and 2003 work was used to inform the detailed quantitative and qualitative survey work 
that was conducted in 2005 to support the SLERA (BBL 2005).  The methods and 
results of the 2005 survey are summarized in this SERA, along with details of the area 
from previous work.  

2.1.1 Land Use Classifications 

Several classifications of land use in OU-1/OU-2 were surveyed as potential habitat for 
wildlife.  The findings, taken from the SLERA (BBL 2005), are described below. 

Residential.  Most of the habitat available to ecological species in these areas is 
limited to maintained lawns with sparse and arranged ornamental (and often 
exotic/“non-native”) trees and shrubs.  Impervious layers, as represented by paved 
driveways, rooftops, streets, or large parking areas, are present throughout the 
residential communities and provide little, if any, significant habitat.  Mowed lawns of 
some residential properties are maintained right up to the edge of Snow Creek.  In 
these cases, there is little habitat in the form of cover or forage for terrestrial wildlife.  In 
other locations where residential properties do not border the creek, riparian habitat 
along the top of the creek bank (although typically narrow) provides some habitat for 
species of songbirds and “urban” wildlife (e.g., raccoons).  However, these areas are 
somewhat isolated by surrounding dense, residential communities (and other land 
uses), and therefore access is likely constrained. 

Habitats associated with residential communities are most dominant in sections of OU-
1/OU-2 immediately north and south of Route 202 and to the west of Route 21 in 
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Anniston (Figure 2-1).  Several other residential communities are present along the 
west side of Noble Street and on Main Street in Oxford. 

Industrial.  Land use in industrial areas is dominated by the presence of commercial  
buildings, manufacturing facilities, junkyards, parking areas, railroad tracks, and areas 
with impervious cover (usually greater than 80%), or if not impervious, groundcover 
disturbed by maintenance, excavation, or debris.  Potential habitats are primarily 
disturbed or abandoned fields, patches of urban scrub/shrub forest, or maintained 
lawns with sparse ornamental trees and shrubs.  Little or no wildlife were observed at 
locations throughout industrial areas during surveys. 

Commercial.  Land use in commercial areas is dominated by retail structures, single 
stores, strip malls, associated parking areas, landscaping, stormwater facilities, and 
areas with an impervious cover (usually greater than 80%).  Potential habitats consist 
of maintained lawns, and sparse ornamental trees and shrubs.  Little or no wildlife were 
observed in these areas. 

Recreational/School.  Land use in these areas is dominated by playgrounds, ball 
fields, and large areas of maintained and manicured lawns (nearly 100% cover).  
Functional ecological habitats are confined to less regularly maintained fields where 
songbirds typical of urban environments were observed foraging. 

Transportation Infrastructure. Non-residential areas (primarily associated with 
transportation infrastructure, including roadways and railroad beds) are found 
throughout OU-1/OU-2.  Main roads and the active railway through Anniston are used 
heavily by motorists and trains, respectively.  In fact, it is this high density 
transportation infrastructure that limits the abundance and quality of terrestrial habitat 
by creating small, isolated patches of field or forested habitat.  

2.1.2 Terrestrial Habitat Summary   

Both residential and non-residential land uses have altered the floodplain of Snow 
Creek.  Over time, there have been many alterations to the creek itself, and significant 
development of residential and non-residential properties within the floodplain have 
altered topography and floodplain boundaries.  The extensive developed land areas 
have consumed much of the contiguous habitat that was in place before the 
development of Anniston and Oxford.  What are left are only small, isolated patches of 
disturbed land that have limited capacity to support wildlife communities.  Many of the 
terrestrial habitats provided by trees and shrubs (including a high proportion of non-
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native species) are confined to the steep altered edge of Snow Creek.  Here, habitats 
are provided by mimosa (Albizia julibrissin), sycamore (Platanus occidentalis), box 
elder (Acer negundo), slippery elm (Ulmus fulva), privet (Ligustrum vulgare), white 
aster (Aster vimineus), and evening primrose (Oenothera biennis).  These habitats are 
disturbed by pruning.  Other locations where trees and shrubs are present are in small, 
undeveloped areas that border residential, commercial, or industrial properties near the 
railroad tracks that run adjacent to and across Snow Creek (Figure 2-1).  Major species 
in these habitats include mimosa, multiflora rose (Rosa multiflora), tree-of-heaven 
(Ailanthus altissima), and kudzu (Pueraria montana).  These are invasive forms that 
have colonized the disturbed habitats in this area.  Additional quantitative terrestrial 
habitat survey work was conducted in 2005 and is summarized below. 

2.1.3 Quantitative Terrestrial and Aquatic Habitat Survey Summary 

 In addition to these observations, the 2005 survey included two quantitative 
approaches for evaluating the habitat quality in and along Snow Creek where aquatic 
and riparian (creek bank) habitats are the primary habitat types. The USEPA Rapid 
Bioassessment Protocols for Use in Wadeable Streams and Rivers (RBP) (Barbour et 
al. 1999) was used to evaluate aquatic habitat within Snow Creek. The method scores 
a number of stream parameters from 0 to 20 with a total possible score for ideal stream 
habitat of 200.  The terrestrial environment (primarily the riparian corridor along Snow 
Creek) was assessed using the Kansas Department of Wildlife and Parks (KDWP) 
method for the quantitative evaluation of terrestrial wildlife habitat quality (KDWP 
2004). The Kansas Parks Method (KPM) is a terrestrial analog of that used in the RBP. 
The method is used to assign a value from 0.0 to 10.0 (a KP Value Score) to represent 
the quality of an evaluated habitat compared to an optimum habitat, which is 
represented by a score of 10. 

Five survey locations were selected along Snow Creek:  one upstream of the 
confluence with the 11th Street Drainage Ditch, and four within the OU-1/OU-2 portion 
of Snow Creek (Figure 2-1).  Work done prior to 2005 indicated that habitat 
components of OU-1/OU-2 are isolated patches in intensely developed, urbanized, and 
managed landscapes.  Much of the terrestrial habitat that exists at the OU-1/OU-2 
portion of Snow Creek is confined to narrow (and sometimes fragmented) bands of 
habitat along Snow Creek that are surrounded by a well-established urban setting of 
commercial, industrial, and residential land uses. 

Within the creek, there are a number of areas containing concrete sluiceways in 
upstream reaches of Snow Creek (Figure 2-1) that have eliminated bank habitat, 
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substrate, and a functional floodplain.  Land is developed immediately along the creek 
in these areas (Figure 2-1). There are some areas of Snow Creek where small pools, 
riffles, and runs may provide limited habitat for aquatic organisms; however, these 
areas are limited in size relative to the overall length of the creek.  Based on 
information on limited aquatic habitat and reconnaissance work done for the 2005 
survey work, the five survey locations were selected to be biased toward the highest 
quality habitat locations.  The results of the RBP and the KPM are summarized in 
Tables 2-1 and 2-2, respectively.  As shown on these tables, the quality of the riparian 
corridor habitat is considered poor, and the creek habitat is considered fair. 

In addition to the RBP and KPM, plant, macroinvertebrate, fish, and wildlife species 
observations were made during the 2005 biological survey work. With the exception of 
Station 1 (the upstream station), no aquatic vegetation was observed in any of the 
survey locations.  However, some aquatic plants were observed during previous survey 
work.  The benthic macroinvertebrate survey showed the greatest diversity and 
abundance of species was found in Stations 1 and 2 with lower values by comparison 
in Stations 3, 4, and 5.  The fish observed primarily consisted of small minnow-like fish 
such as mosquitofish (Gambusia holbrooki) and stonerollers (Campostoma oligolepis). 
Station 4 had the highest number of fish and the highest diversity of species found with 
eight taxa and 177 fish.  The wildlife species (including birds, mammals, reptiles, 
amphibians, and crustaceans) that were observed during the 2005 survey and in 
previous survey work are summarized in Table 2-3.  Eleven bird species were 
observed feeding or foraging within at least one of the survey areas in 2005, and nine 
others were seen resting or identified by call.  The tree swallow (Tachycineta bicolor) 
was the only bird species observed nesting in the area.  Only two mammal species 
were observed, and four mammals were identified based on tracks.  The muskrat 
(Ondatra zibethica) was the only mammal for which a den, hut, or burrow was 
observed.  Several frog species were heard calling, but the American toad (Bufo 
americanus) and the Southern two-lined salamander (Eurycea cirrigera) were the only 
amphibians observed.  Two turtles and two snakes were observed and/or seen 
foraging.  These observations of habitat quality and species presence are used to 
support the selection of AEs and representative receptors below. 

2.2 COPC Selection 

A total of 28 constituents were identified in the Partial Consent Decree (PCD) for the 
Site (USEPA 2002), and these 28 constituents were evaluated in the SLERA (BBL 
2005).  The SLERA compared maximum sediment concentrations to conservative 
ecological screening values and did not eliminate any constituents from further 
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consideration.  Note that no screening values were available for 17 of the 28 
constituents on the list.  In 2005, USEPA clarified a desire for future investigations at 
the Site to include limited analyses (10% of the samples) for a “wider list of 
constituents” (USEPA 2005a), which included target compound list (TCL) volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), polycyclic 
aromatic hydrocarbons (PAHs), PCDD/PCDFs, and target analyte list (TAL) inorganics, 
in addition to the chemicals included in the PCD list.  The RI Report for OU-1/OU-2 
includes an evaluation of the wider list of constituents by comparing constituent 
concentrations to a range of available screening criteria and background datasets, 
considering frequency and magnitude of any exceedances and considering the 
distribution of concentrations relative to the Facility (OU-3).  The results of this 
evaluation support PCBs as the primary risk driver for OU-1/OU-2.  In further 
evaluation conducted by USEPA, (which considered background concentrations, 
bioaccumulation and USEPA Region 4 sediment screening values), eight other 
constituents, in addition to PCBs, were identified as possibly indicating risk (regardless 
of whether Site-related), and these constituents were carried forward for evaluation in 
this SERA.  The COPCs evaluated in this SERA are PCBs, barium, chromium, cobalt, 
lead, manganese, mercury, nickel, vanadium, and PCDDs/PCDFs and DL-PCBs1. 

2.3 Conceptual Site Model 

The USEPA guidance on conducting ecological risk assessments defines exposure 
pathways as “the paths of stressors from the source(s) to the receptors” (USEPA 
1998).  The USEPA (1997) describes a complete exposure pathway in terms of four 
components: 

1. A source and mechanism of chemical release 

2. A relevant transport medium 

3. A receptor at a point of potential exposure to the affected medium 

4. A route of uptake at the exposure point 

                                                      

1 The detailed evaluation of PCDDs/PCDFs and DL-PCBs is presented in Appendix D to this SERA. The 
general approach for evaluation is consistent with the approaches used herein. The relevant details and 
findings are presented throughout the SERA, and a summary of the risk findings is included in the 
conclusions of this report. 
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If any one of these four components is not present, a potential exposure pathway is 
considered incomplete and is not evaluated further in a risk assessment.  If all four 
components are present, a pathway is considered complete.  As described previously 
in the ecological setting, and in more detail in the SLERA (BBL 2005), terrestrial 
exposure pathways are expected to be minimal due to the limited and poor quality 
terrestrial habitat.  Thus, this SERA is focused on the aquatic food chain.  The 
complete pathways identified for the aquatic food chain are shown in Figure 2-2 and 
were based on area-specific  observations (see Section 2.1) as well as consideration of 
the available prey-base within the OU-1/OU-2 portion of Snow Creek.  This figure 
illustrates the constituent sources (COPCs in Snow Creek sediment), release 
mechanisms, exposure media, exposure pathways, exposure routes, and ecological 
receptors potentially present within the Snow Creek portion of OU-1/OU-2. 

Complete exposure pathways can be further delineated into those expected to have 
more significant exposure potential (primary exposure pathways), those that are 
complete but are expected to be minimal compared to the identified primary exposure 
pathways (secondary exposure pathways), and those expected to be insignificant due 
to minimal or unappreciable exposure potential (de minimus exposure pathways).  For 
aquatic-feeding receptors, the potential exposure routes are direct contact with the 
COPC in water or sediment and ingestion of food.  The particular COPCs at this site 
are relatively insoluble in water and tend to adhere tightly to sediments.  Thus the 
bioaccumulation models used in the risk assessment compared concentrations in prey 
tissues to concentrations in the sediment.  Because direct exposure of wildlife to PCBs 
in surface water is expected to be minimal, compared to exposure through 
bioaccumulation in the food web, ingestion of surface water is considered a secondary 
pathway for birds and mammals feeding in Snow Creek.  The benthic invertebrate 
community, and aquatic organisms may be directly exposed to COPCs in sediments 
and surface water.  Potential risk to populations and communities of aquatic organisms 
through direct exposure to surface water is evaluated in Section 3.2 through 
comparison of available surface water data to national recommended water quality 
criteria for protection of aquatic life. In this SERA, only the primary pathways that are 
expected to be prevalent and to represent the high end of possible exposure are 
evaluated quantitatively.  Specifically, there is a limited fish community present within 
the OU-1/OU-2 portion of Snow Creek (i.e., primarily small minnow-like fish such as 
mosquitofish and stonerollers) and the exposure pathway between sediment and fish is 
considered to be a secondary pathway.  Likewise, fish eating upper trophic-level 
receptors are not expected to have a high probability of exposure based on the limited 
availability of prey fish and this pathway is also considered secondary in this 
assessment.  In addition, reptiles and amphibians have been observed within the OU-
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1/OU-2 portion of Snow Creek.  However, because observations were limited and 
sufficient toxicity data for reptiles and amphibians are not readily available, this 
pathway is also not quantitatively evaluated. The primary pathways that have the 
highest potential for exposure are quantitatively evaluated in this SERA and are shown 
on Figure 2-2.  Because the aquatic habitat within the OU-1/OU-2 portion of Snow 
Creek is generally degraded or of poor quality, it is unlikely that there would be a 
sufficient prey-base to support local populations of receptors.  Rather, the OU-1/OU-2 
portion of Snow Creek would more likely support transient exposure (e.g., to seasonal 
or migratory birds such as the spotted sandpiper), or wide ranging opportunistic 
receptors (e.g., the raccoon).  Thus, the evaluation of the primary pathways shown on 
Figure 2-2 is expected to be conservative and protective of the secondary or less 
significant, pathways that were identified as complete but that will not be quantitatively 
evaluated herein. 

For the aquatic habitats within OU-1/OU-2, complete pathways that are identified as 
significant and will be quantitatively evaluated are: 

• Sediments and benthic invertebrates 

• Sediments/contaminated prey and herbivorous, invertivorous, and omnivorous 
birds and mammals 

2.4 Assessment Endpoints 

AEs are formal expressions of the actual environmental value to be protected from risk 
(Suter et al. 1993) and are typically tied directly to specific ecological values needing 
protection. Furthermore, AEs provide a clear, logical connection between regulatory 
policy goals and ecotoxicological investigations. 

The AEs for Snow Creek identified for evaluation in this SERA are based on the 
complete and significant exposure pathways identified in the CSM (Section 2.3). 
Consistent with Principle No. 1 of the USEPA’s Office of Solid Waste and Emergency 
Response Directive “Ecological Risk Assessment and Risk Management Principles for 
Superfund Sites” (USEPA 1999), which states that, “Superfund’s goal is to reduce 
ecological risks to levels that will result in the recovery and maintenance of healthy 
local populations and communities of biota,” each AE is intended to protect the local 
populations of the identified resources. 
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2.4.1 Survival, Growth, and Reproduction of Benthic Communities 

Benthic invertebrates (e.g., amphipods; larval stages of midges, stone flies, and true 
flies) are valued components of the aquatic ecosystem because they sustain many 
elements of the food chain (other invertebrates, fish, birds, and mammals) and 
contribute to nutrient cycling.  In addition, they live, feed, and reproduce in/on 
sediments where COPC concentrations may be higher than in other media. In fact, 
direct contact with sediments represents the primary exposure route of benthic 
invertebrates to sediment-bound chemicals.  Therefore, the protection of the benthic 
invertebrate community in OU-1/OU-2 is an AE. 

2.4.2 Survival, Growth and Reproduction of Aquatic Feeding Birds 

Birds are valued components of an ecosystem, and they are consumers at various 
levels in the foodweb.  As such, they may be exposed to COPCs through direct 
ingestion of sediment and sediment-associated prey.  Herbivorous, insectivorous, 
omnivorous, and invertivorous birds have been observed at the OU-1/OU-2 portion of 
Snow Creek and could be exposed to the identified COPCs through the food chain. 

2.4.3 Survival, Growth and Reproduction of Aquatic Feeding Mammals 

Mammals play diverse roles in aquatic and terrestrial foodwebs and are potentially 
exposed to COPCs by various routes.  As such, they may be exposed to COPCs 
through direct ingestion of sediment and sediment-associated prey. 

2.5 Representative Receptors 

Because it is not feasible to evaluate all possible species of birds and mammals, 
specific surrogate, or representative, species were selected to represent the AEs for 
birds and mammals.  Specifically, representative receptors were chosen to represent a 
range of feeding guilds including herbivores, insectivores, omnivores, and invertivores. 
As discussed above, piscivorous receptors are not evaluated due to the ephemeral 
nature of areas of the creek and the low number of fish present.  Observations of prey 
types present within the OU-1/OU-2 portion of Snow Creek (e.g., aquatic vegetation 
and benthic invertebrates, and limited availability of prey fish), from previous ecological 
survey work were used to determine which bird and mammal feeding guilds are likely 
to have the highest potential exposure.  Each of these guilds was selected to represent 
the high end of exposures for the range of COPCs being evaluated.  To select 
representative species, observations from Site surveys and input from the USEPA 
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were used to identify the following representative bird and mammal species for the 
identified AEs and feeding guilds: 

• The mallard (Anas platyrhynchos) was selected to represent aquatic feeding 
herbivorous birds. 

• The tree swallow (Tachycineta bicolor) was selected to evaluate insectivorous 
birds.  

• The pied-billed grebe (Podilymbus podiceps) was selected to evaluate aquatic 
omnivorous birds. 

• The spotted sandpiper (Actitis macularius) was selected to represent aquatic 
ground-feeding insectivorous/invertivorous birds. 

• The muskrat (Ondatra zibethicus) was selected to evaluate semi-aquatic 
herbivorous mammals. 

• The little brown bat (Myotis lucifugus) was selected to represent aerial feeding 
insectivorous mammals. 

• The raccoon (Procyon lotor) was selected to represent omnivorous mammals. 

The tree swallow, muskrat, and bat2 have been observed within the OU-1/OU-2 portion 
of Snow Creek (BBL 2005).  While not observed during the survey, the mallard and 
raccoon have been observed incidentally during other Site activities.  The sandpiper 
and grebe are evaluated as a reasonably likely exposure scenario based on their 
dietary preferences and the prey types present.   

2.6 Measurement Endpoints and Risk Questions 

The AEs established for OU-1/OU-2 cannot be directly measured; therefore, MEs 
related to each AE were defined based on specific risk questions (RQ) for each AE. 
MEs are quantitative expressions of observable or measureable changes that are used 
to evaluate the effects of chemical stressors on the receptor species AEs (USEPA 

                                                      

2 While the little brown bat was not observed on the site, another similar bat species (Microchiroptera sp.) was 
observed. 
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1997).  The MEs are then used to make inferences about the potential effects to the 
AEs. For this streamlined assessment, MEs were selected to represent the most likely 
exposure scenario.  

AE 1: Survival, growth and reproduction of benthic communities 

RQ: Are the levels of COPCs in whole sediments from OU-1/OU-2 greater than 
benchmarks or risk-based concentrations protective of  survival, growth, or 
reproduction of aquatic invertebrates? 

• ME: Compare sediment toxicity benchmarks or values for benthic community to 
measured COPC concentrations in sediment  

AEs 2 and 3: Survival, growth, and reproduction of aquatic feeding birds (AE 2) and 
mammals (AE 3) 

RQ: Do modeled daily dietary doses of COPCs for aquatic-dependent birds and 
mammals (including herbivorous, invertivorous, insectivorous and omnivorous birds, 
and herbivorous and omnivorous mammals) from consumption of/exposure to food and 
sediment from OU-1/OU-2 exceed the TRVs for survival, growth, or reproduction of 
birds and mammals? 

• ME: Compare measured concentrations of COPCs in sediment to SSRBCs for 
birds and mammals for each COPC 

SSRBCs for birds and mammals are calculated using a dietary foodweb model for 
each respective species and a TRV protective of survival or growth in birds or 
mammals (e.g., no-observable-adverse-effects levels [NOAELs] and lowest-observed-
adverse-effects levels [LOAELs], as available).  Specific details of the SSRBC 
calculations and input parameters are provided in Sections 4 (receptor exposure 
inputs) and 5 (TRVs). 
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3. Data Evaluation 

Data inputs needed in this SERA to evaluate the AEs and MEs identified in Section 2 
include surface sediment COPC concentrations for estimating exposure to the benthic 
community and both sediment and biotic prey tissue for estimating dietary exposure for 
upper trophic-level receptors.  In addition, surface water data are available and were 
considered for inclusion in this assessment.  Because the surface water data have a 
high level of associated uncertainty, as discussed further in Section 3.2, and because 
exposure pathways between receptors and surface water are considered secondary, 
these data are not included in the quantitative evaluation of upper trophic level 
receptors herein but are summarized and discussed in Section 3.2 below.  The 
following sections describe the available data that were considered for use in this 
OU-1/OU-2 SERA.  For PCBs, data are presented as total PCBs based on the sum of 
detected Aroclors or detected homologs.  If one or more Aroclor or homolog group was 
detected, the non-detected values for other Aroclor or homologs were not added to the 
total reported concentrations.  If no Aroclors or homologs were detected, the highest 
reporting limit for either a single Aroclor or homolog group was used for reporting 
purposes.   

3.1 Sediment Dataset for the OU-1/OU-2 Portion of Snow Creek 

Surface sediment data used in preparing this OU-1/OU-2 SERA include 43 discrete 
samples analyzed for total PCBs as the sum of Aroclors (Figures 3-1a and b) and 12 
discrete samples analyzed for metals (Figure 3-2) that are located within the site area 
for this SERA.  There are 12 samples upstream of the OU-1/OU-2 portion of Snow 
Creek that are considered along with the data within the SERA site area (Figures 3-1a 
and 3-2).  These data were from three data sources as described below: 

1. The Resource Conservation and Recovery Act (RCRA) Program conducted in 
1999 

2. RI/FS Program conducted in 2006 

3. Data collected by the USEPA 
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For the RCRA Program, 343 cores and one duplicate were collected in this area and 
analyzed for total PCBs (tPCBs) as Aroclors and total organic carbon (TOC).  In 
addition, three samples and one duplicate were analyzed for the 11 metals identified in 
the PCD, including the eight metals identified as COPCs for this SERA.  The RCRA 
data are described in detail in the Conceptual Site Model Report (BBL 2003).  

As a part of the data collected to support the RI/FS, three additional cores were 
collected from areas identified during the RCRA program as containing low, medium, 
and high sediment PCB concentrations.  These three samples and one duplicate were 
analyzed for PCBs, TOC, and a wider list of analytes, including PCDDs/PCDFs and the 
eight metals being evaluated as COPCs in this SERA.  The sample and duplicate 
collected from the high sediment deposit (S-High-1) was not included in the SERA 
dataset because it was collected from a depth of 0 to 18 inches and was not 
considered applicable for ecological exposures.  The RI/FS data are described in detail 
in the PSCS (ARCADIS 2007b).  

In addition to the RCRA and the RI/FS data, USEPA collected a variety of soil and 
sediment samples from residential and non-residential properties to characterize the 
nature and extent of PCBs in the Anniston Area.  These investigations were primarily 
conducted in 2000 and 2001.  For these data collection activities, seven additional 
sediment samples collected from the OU-1/OU-2 portion of Snow Creek by USEPA 
were identified.  PCBs as Aroclors and metals were analyzed in theses samples.  
While these samples were not collected under specific sampling plans, they are 
considered valid and applicable data and are included herein for completeness.  

For the purposes of this SERA, all duplicates were averaged and evaluated as a single 
result.  A summary of the available PCB and metals data is provided in Table 3-1, and 
sample locations and results are shown in Figures 3-1a, 3-1b, and 3-2.  These figures 
also present the sample data for PCBs and metals that are upstream of the 11th street 
ditch.  These samples are shown in green boxes on Figures 3-1a and 3-2. 
PCDDs/PCDFs and DL-PCBs were evaluated separately, and the data are discussed 
in Appendix D. 

The surface sediment samples used for this SERA were generally collected from a 
depth of 0 to 2 inches.  However in some cases, sediment cores of differing depths 

                                                      

3 In two cases, multiple sediment samples were collected from a single sediment deposit (e.g., S-2-06a, b and 
c and S-5-14 a and b).  These samples are separated by short distances so appear as one point on Figures 
3-1a and 3-1b but were discreet samples and are treated as such in the SERA. 
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were taken for sediment characterization.  For example, the medium PCB 
concentration sample location result was collected from the 0 to 8 inch horizon and the 
PCB result for the targeted low PCB concentration sample location was collected from 
the 0 to 6 inch interval.  The collection interval for each sample location was the total 
thickness of sediment present at that location.  These samples may not represent the 
precise exposure interval but were included for completeness and conservatism.  As 
described above, the sample collected from a depth of 0-18 inches was not included in 
the dataset.   

3.2 Surface Water Data 

The available whole water surface water data collected as a part of the RI/FS sampling 
reflect samples collected from the upstream end of OU-4 (Oxford Lake Park) and are 
considered representative of conditions in the downstream end of OU-1/OU-2 (Table 3-
2).  These samples were collected during three separate high flow events and 
characterize the surface water conditions for PCBs and metals during these events.  In 
addition to these data, surface water data were collected during the RCRA program 
and are included as part of the OU-1/OU-2 RI dataset.  These samples were collected 
from four general locations along Snow Creek and were designed to reflect surface 
flow conditions in two general areas of Snow Creek.  The two upstream sample 
collection locations were selected to quantify PCB inputs from Snow Creek drainage 
areas located upstream of the 11th Street Ditch-Snow Creek confluence during base 
flow conditions.  The Snow Street and Oxford Park sample collection locations were 
selected to be representative of conditions at the downstream end of Snow Creek prior 
to its confluence with Choccolocco Creek.  These samples were collected to 
characterize the movement of PCBs and total suspended solids (TSS) during periods 
of base and high flow.  The data include particulate PCB and TSS measurement 
concentrations for multiple base and high flow events (Table 3-3).  The whole water 
and modeled surface water data from both the high and base flow sampling events are 
presented in Tables 3-2 and 3-3, respectively.   

As indicated in Table 3-2, PCB Aroclors were not detected (at a reporting limit of 
approximately 0.5 micrograms per liter [µg/L]) in any of the whole water samples.  Total 
PCBs as the sum of homolog groups were also determined using a more sensitive 
method than the 8082 Aroclor method and the data ranged from 0.2 µg/L to 0.6 µg/L.  
While PCBs were present at concentrations above the chronic water quality criterion 
during high flow conditions (Table 3-2), this criterion was only exceeded in three of six 
samples that were collected at the downstream end of OU-1/OU-2 during base flow 
conditions.  This is relevant in assessing surface water conditions for Snow Creek in 
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that base flow conditions are typically present 90% of the time.  The average calculated 
water PCB concentrations from samples collected from Snow Creek upstream of the 
11th Street Ditch confluence during base flow conditions are a factor of 10 higher than 
average concentrations for samples collected at the downstream end of OU-1/OU-2.  
The two upstream surface water sample collection locations (at 14th and 16th Streets) 
are located approximately 2,000 feet and 3,000 feet upstream of the Snow Creek and 
11 Street Ditch, respectively.   

For metals, lead exceeded the chronic criteria in one event and both chromium and 
lead exceeded acute and chronic criteria in one event.  The surface water data were 
previously presented in the Preliminary Site Characterization Summary Report for OU-
1/OU-2 dated December 2007 (OU-1/OU-2 PSCSR, ARCADIS 2007). 

Based on data collected during the RCRA program, the high flow data are short-term in 
nature and not appropriate for evaluating long-term exposures to creek water.  The 
surface water data also indicate that during base-flow conditions, PCB contributions 
from Snow Creek are low and PCB transport under high flow conditions is greater than 
during base-flow conditions.  

Even with this potential bias, only three of six of the calculated values exceeded the 
surface water criteria for PCBs of 0.014 µg/L under base flow conditions. 

3.3 Biota Data 

Based on the range of ecological receptors identified for foodweb evaluation, COPC 
data representing tissues of aquatic plants, emergent aquatic insects, benthic 
invertebrates (including crayfish, mollusks), and amphibians/reptiles are needed. 
Because biota data have not been collected within the OU-1/OU-2 portion of Snow 
Creek, sediment and biotic tissue data available from the biological sampling 
conducted for OU-4 were used to develop uptake models for estimating prey tissue 
concentrations. 

The available data were collected from three ecologically distinct reaches (EDRs). The 
upper, middle, and lower reaches were identified within OU-4 based on habitat surveys 
conducted in the Phase I Ecological Survey (ARCADIS BBL 2007). Three aquatic 
biological sampling areas (BSAs) were identified within each of the three EDRs for a 
total of nine aquatic BSAs within OU-4.  Samples were also collected from three 
aquatic reference locations.  In general, biotic tissue samples were not precisely co-
located with specific sediment samples. 
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Sediment and biotic tissue data were analyzed for PCBs and mercury in all of the 
BSAs and reference locations.  Sediment data were also analyzed for TOC and 
percent fines and tissue data were analyzed for lipid and percent solids (see Appendix 
A).  In general, six sediment samples and three composite tissue samples of each type 
were collected from each BSA and reference area and analyzed for PCBs and 
mercury.  Consistent with the agreed upon sampling approach, metals were analyzed 
in a subset of the samples collected.  Specifically, metals were analyzed in sediment 
samples from six BSAs and two reference locations.  For tissue, metals were analyzed 
in two to three BSA samples and one reference sample for each tissue type.  The data 
are described below.  Tables 3-4 through 3-6 summarize the available PCB, mercury, 
and other metals data, respectively, for each BSA.  In addition to the BSA sediment 
data, some of the historical sediment samples fell within a reasonably close proximity 
to the BSAs.  These sediment samples were included in the sediment dataset for the 
respective BSA.  These samples are also included in Tables 3-4 through 3-6. 
Additional detail regarding data handling for calculation of uptake factors can be found 
in Section 4.3.1 and Appendix A. 

Efforts were made to collect all biotic tissues in each of the three habitat types that 
were targeted (i.e., emergent vegetation, riffle, and run).  However, specific tissue 
types were not always found in each habitat.  Exceptions and specific tissue types 
collected are noted below.  Aquatic plants, emergent insects, and benthic invertebrates 
were collected in all BSAs and reference areas.  Aquatic plants collected consisted 
primarily of the stems and leaves of alligator weed.  Emergent insects primarily 
consisted of crane flies, damselflies, and dragonflies.  Benthic invertebrate samples 
consisted of odonata larvae.  Crayfish and mollusks were collected in all nine BSAs 
and three reference areas but were not found in all habitat types.  One to three 
composite samples were collected opportunistically in either emergent vegetation, riffle, 
or run habitats in each area.  Snakes and frogs were collected opportunistically as 
samples were not found in all areas and habitat types.  Species of frogs collected 
include southern leopard frogs (Thobates sphenocephalus), bullfrogs (Rana 
catesbeiana), bronze or green frogs (Rana clamitans), and northern cricket frogs (Acris 
crepitans).  Snake species collected include midland water snake (Nerodia sipedon), 
queen snake (Regina septemvittata), cottonmouth (Agkistrodon piscivorus), and 
yellow-bellied water snake (Nerodia erythrogaster). 
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4. Exposure Assessment 

This section describes the underlying assumptions used to estimate exposure to each 
of the AEs. Benthic invertebrates are evaluated based on direct contact with sediment. 
Upper trophic-level receptors (Birds and Mammals) are evaluated based on modeled 
dietary food chain exposure.  Both sediment and food chain exposure estimates are 
described below. 

4.1 Sediment Exposure Estimates 

In general, to evaluate relevant ecological exposures, the surface sediment data from 0 
to 2 inches were used, although in some cases deeper depths were also included.  
This depth interval encompasses the biologically active zone where the majority of the 
contact between ecological receptors, their prey, and sediment is likely to occur. 
Individual sample concentrations were used to estimate receptor exposure to COPCs. 
Exposure estimates for PCDDs/PCDFs and DL-PCBs are based on individual sample 
toxic equivalency (TEQ) concentrations.  TEQs were calculated for avian and 
mammalian receptors using dioxin toxic equivalency factors (TEFs) from USEPA 
(2008) and Van den Berg (2006), respectively, and are described in more detail in 
Appendix D.  In addition to individual sample point exposure estimates, for PCBs and 
metals the 95% upper confidence limit (UCL) on the mean was calculated using 
ProUCL (v. 4.1.01; USEPA 2011).  Duplicates were averaged before including those 
values in Pro UCL.  Non-detects were included using the reporting limit to calculate the 
95% UCL concentration.  The 95% UCL recommended by Pro UCL was selected. 
Figures 3-1a, 3-1b, and 3-2 show individual surface sediment concentrations for PCBs 
and metals.  Summary statistics for the available data for PCBs and metals are 
provided in Table 3-1.  The data and summary statistics for PCDD/PCDFs and DL-
PCBs are provided in Appendix D. 

4.2 Exposure Units 

The four miles of creek being evaluated in this SERA have not been explicitly divided 
into exposure units.  Rather, the measured COPC concentrations in each individual 
sample location were compared to the range of benchmarks/toxicity values identified 
and the SSRBCs that were calculated.  The potential impact of a particular sample 
location result on receptors and receptor populations is discussed in the risk 
characterization section. 
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4.3 Dietary Exposure Model 

As described previously, exposure to birds and mammals is evaluated in this SERA 
using a dietary exposure estimate.  Dietary exposure in the form of a daily dose is 
estimated using methods that are consistent with USEPA guidance (1997).  A daily 
intake represents an estimate of a constituent dose that a receptor might receive per 
day and was calculated by summing all intakes for complete and significant exposure 
pathways (i.e., dietary and incidental floodplain soil ingestion) for each wildlife receptor. 
The dietary dose model employed for the OU-1/OU-2 SERA follows the form: 

Equation 1:  )DF*EPC*(NIRNIR)*DF*(CADD sedsedk

n

1k
kpot += å

=

* SUF 

Where: 

ADDpot = Potential average daily dose (milligrams/kilogram body weight per 
day [mg/kg BW-d]) 

n  =  Number of food types 

Ck  =  EPC for the kth food type (mg/kg, dry weight [dw]) 

DFk  =  Dietary fraction of intake of the kth food type (range 0 to 1.0) 

NIR  =  Normalized ingestion rate (dw of food ingested per kilogram of BW-
d [kg dw/kg BW-d]) 

EPCsed  =  Exposure Point Concentration in sediment (mg/kg, dw) 

DFsed  =  Dietary fraction of sediment ingested (range 0 to 1.0) 

SUF  =  Site use factor (assumed to be 100%) 

4.3.1 Prey Tissue Concentration Estimates 

Because prey tissue was not measured in OU-1/OU-2, the exposure point 
concentration (EPC) for prey tissue (Ck) was modeled using a BAF along with the 
sediment EPC (EPCsed).  As discussed in Section 3.3, the biotic data collected within 
OU-4 were used to develop uptake models or BAFs.  Additional discussion of the 
specific data available for BAFs is provided in Section 3.3 and Appendix A.  The BAFs 
for PCBs were also used as the surrogates for PCDD/PCDFs as described in Appendix 
D. 
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The bioaccumulation model represents the relationship between the sediment and the 
measured prey tissue concentration.  It is expressed either as a function based on 
regression analysis of exposed sediment concentrations and biotic tissue 
concentrations (e.g., for a linear model, tissue concentration [y] = slope [m] of the line x 
soil concentration [x] + the y intercept [b]), or as a simple ratio. 

For example: 

Equation 2:   
dw) - (mg/kg C

dw)-(mg/kgCBAF
sediment

 teinvertebra benthic
=  

Thus, 

Cbenthic invertebrate = BAFbenthic invertebrate  x Csediment  

For this SERA, the ingestion rates for the identified receptors are based on dry weight 
estimates (see Section 4.4.3).  As such, it was necessary to estimate prey tissue 
concentrations in dry weight.  For biotic tissues, the COPC concentrations are reported 
from the laboratory as wet weight.  The fraction of solids in each sample was also 
measured.  Thus the fraction of solids was used to calculate a dry weight concentration 
from each reported wet weight tissue concentration (concentration as mg/kg wet 
weight/fraction solids – see Appendix A).  Available sediment and biotic tissue data 
were evaluated in detail to determine if significant predictive relationships existed 
between sediment and various tissue types.  For PCBs, possible correlations were 
evaluated based on sediment measured as Aroclors and homologs on a dry weight, 
organic carbon normalized and fines normalized basis compared to biotic tissues 
measured as Aroclors or homologs on a dry weight, wet weight, and lipid normalized 
basis.  For mercury, possible correlations were evaluated based on sediment dry 
weight and fines normalized and tissue on a wet weight and dry weight basis.   

For PCBs, a significant (i.e., r2 > 0.3 and p < 0.1) positive relationship was found 
between PCB measured as Aroclor in sediment normalized to percent fines and 
benthic invertebrate tissue on a wet weight basis.  No positive and significant 
relationships were identified for other tissue types.  For mercury, a significant positive 
relationship was found between sediment normalized to fines and wet weight and dry 
weight tissue concentrations for frogs.  Because no other significant relationships 
between fines normalized sediment and biotic tissue was identified and fines were not 
correlated with PCB or mercury concentrations, this regression was not selected for 
use in this SERA.  Appendix A provides a detailed description of the correlation 
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analyses conducted.  As no other significant relationships were identified, tissue 
concentrations were estimated in this SERA based on ratios (Appendix A).  The BAFs 
selected for use in this SERA are summarized in Table 4-1 and plotted relative to the 
OU-4 measured tissue data in Figures 4-1 and 4-2 for PCBs and mercury, respectively.  
As shown on these graphs, the selected median BAFs generally provide a good 
estimation of central tendency and are not highly influenced by non-detected  tissue 
concentrations (shown as open symbols on figures).  An evaluation of the implications 
and uncertainty associated with the use of a ratio BAF rather than the regression for 
benthic invertebrates discussed above is provided in Section 6.3.2. 

In addition to the field data, laboratory bioaccumulation data for PCBs are available 
based on bioaccumulation testing done with benthic invertebrates (lumbriculus 
verigatus) with OU-4 and reference sediments.  Specific details of the analyses and 
methods employed during laboratory bioaccumulation testing as well as the data are 
presented in draft form in Ingersoll et al (in review).  These data were evaluated for 
correlation between sediment and tissue concentrations (Appendix A), and significant 
fits were found between sediment and tissue on a wet weight/dry weight basis as well 
as on a lipid and organic carbon normalized basis.  As such, regression based on wet 
weight tissue and dry weight sediment was selected for use as a secondary 
assessment for this component of the diet of the receptors evaluated.  This alternative 
laboratory-based scenario is also discussed with the scenario based on the field data 
in Section 6.    

4.4 Exposure Parameters 

For wildlife receptors, exposure parameters such as dietary composition, body weight 
(BW), and food ingestion rates (FIRs) are defined and summarized in Tables 4-2 and 
4-3.  In this section, exposure and intake assumptions are defined on the basis of 
available literature information and best professional judgment using the USEPA’s 
Wildlife Exposure Factor Handbook (USEPA 1993) and other sources as necessary 
and appropriate.   

4.4.1 Body Weight 

BW values for spotted sandpiper and raccoon were obtained from the USEPA (1993), 
determined by the average weights for adult males and females.  The BW for the little 
brown bat was taken from the Nagy (2001) publication in which the FIR for the little 
brown bat was derived.  BWs for mallard, tree swallow, pied-billed grebe, and muskrat 
were derived from literature, averaging values where appropriate.  Mallard BW was an 
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average of three surveys of North American non-breeding adult birds (males and 
females averaged) (Drilling et al. 2002).  Robertson et al. (1992) report a mean BW of 
21 grams (g) for adult tree swallows in Ontario.  BW for pied-billed grebe was the 
average of males and females reported in Muller and Storer (1999).  Muskrat BW was 
the average of the BW range provided in Reid (2006). 

4.4.2 Dietary Composition 

The composition of the diet (FRk) for mammals and birds, expressed as a fraction of 
the total diet, was generally developed based on diets provided in the Wildlife 
Exposure Factor Handbook (USEPA 1993).  When diet for a specific species was 
unavailable, diet composition was based on life history information found in the peer-
reviewed literature.  Because the OU-1/OU-2 area does not support a significant forage 
fish community, the diets of species that normally eat fish (raccoon and pied-billed 
grebe) were adjusted such that the entire diet could consist of prey items found within 
OU-1/OU-2. 

The mallard, a dabbling duck, was evaluated as an herbivorous receptor. Mallard diets 
show geographic and seasonal variation, but a study in Louisiana cited by the USEPA 
(1993) showed that mallards can have an entirely herbivorous diet.  It was also 
assumed that mallards would incidentally ingest small numbers of benthic invertebrates 
and mollusks.  A sediment ingestion rate of 6.0% was taken from an average of Beyer 
et al. (1994) (n=88 samples) and Connor (1993).  An alternative dietary scenario based 
on an omnivorous diet for mallards is also included in the uncertainty analysis in 
Section 6.3.1. 

The tree swallow and little brown bat are aerial insectivores that primarily consume 
emergent and flying insects in flight near or occasionally off the surface of water 
(Robertson et al. 1992; Belwood and Fenton 1976, as cited in Sample and Suter 1994). 
Thus, both the tree swallow and little brown bat diet are assumed to consist of 100% 
emergent insects.  Because of their aerial foraging habits, sediment ingestion was 
assumed to be negligible for both tree swallow and little brown bat. 

The spotted sandpiper is a small shorebird that frequents shorelines, shallow water 
(1 to 3 inches), and upland areas adjacent to water bodies.  Oring et al. (1997) 
reported that spotted sandpipers are opportunistic and consume a wide variety of 
invertebrate prey occurring in these transitional areas.  Therefore, a diet consisting of 
50% emergent and flying insects and 50% benthic invertebrates was deemed an 
appropriate diet composition for spotted sandpiper.  Sediment ingestion rate was an 
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average of FIRs for four closely related species with similar foraging habits (stilt 
sandpiper, semi-palmated sandpiper, least sandpiper, and western sandpiper) (Beyer 
et al. 1994) and was, therefore, considered to be representative of the spotted 
sandpiper. 

The pied-billed grebe is a small aquatic diving bird that was chosen as an avian 
omnivore receptor because of its varied diet.  The diet described by Wetmore (1924, as 
cited in Muller and Storer (1999) was used for the pied-billed grebe’s diet composition. 
However, Wetmore (1924, as cited in Muller and Storer 1999) included a 20% fish 
component.  Because fish are not likely to present in OU-1/OU-2 in sufficient quantity 
to constitute a significant dietary item for birds, the grebe’s diet was adjusted based on 
professional judgment to include a reptile/amphibian (Muller and Storer 1999 include 
amphibians in a list of prey items) and an aquatic vegetation component.  No sediment 
ingestion rates were available for the pied-billed grebe.  The mallard was chosen as a 
surrogate for sediment ingestion rate because it shares similar foraging habits as the 
pied-billed grebe. 

The muskrat is a large rodent that primarily consumes aquatic emergent plants 
including cattails, rushes, grasses, and seeds (USEPA 1993; Reid 2006).  It was, 
therefore, chosen as a mammalian herbivorous receptor.  The muskrat diet was based 
on the USEPA (1993), however, in stream and river habitats, muskrat diet can include 
mollusks (Neves and Odom 1989).  Thus, an alternative dietary composition for the 
muskrat is evaluated in the uncertainty analysis in Section 6.3.1.  A sediment ingestion 
rate for muskrats was not available; therefore, the sediment ingestion rate for the 
raccoon (Beyer et al. 1994) was used as surrogate based on the similarity of foraging 
habits. 

The raccoon is an opportunistic omnivore with a diet that varies widely geographically 
and seasonally.  They often forage along streams for a variety of aquatic and terrestrial 
plant and animal food items (Reid 2006).  Diet composition was adapted from the 
USEPA (1993) using professional judgment based on food items available at 
OU-1/OU-2. Beyer et al. (1994) provide an average sediment ingestion rate of 9.4% 
based on four studies. 

4.4.3 Ingestion Rates 

For consistency across receptors and dietary components, ingestion rates for all 
receptors are based on allometric equations developed by Nagy (2001) that estimate 
intake based on metabolic need of specific species, taxon, or feeding guilds.  Total 
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FIRs for birds and mammals expressed in kg/kg BW-d dw were calculated as a 
function of body mass, using the appropriate allometric equations.  For the little brown 
bat, Nagy (2001) calculated a dry matter ingestion (DMI) rate of 1.6 grams per day 
(g/d), which was BW normalized to 0.178 kg/kg BW-day dw, based on a 9 g bat.  For 
the muskrat, FIR was based on a taxon-specific (rodentia) regression coefficient.  No 
appropriate species DMI or taxon-specific ingestion rates were deemed appropriate for 
mallard, tree swallow, spotted sandpiper, pied-billed grebe, or raccoon.  For the 
mallard, information available in the literature was available to develop an FIR.  
Specifically, a mean value from Chukwudebe et al. (1998) was selected and converted 
to dry weight using an assumption of 12% moisture in the diet (Amici et al. 1997; Gold 
Coin Feed Inc.) and the mallard body weight of 1.2 kg discussed above.  For the 
remaining species, general regression coefficients were used:  avian insectivore for 
tree swallow and spotted sandpiper, avian omnivore for pied-billed grebe, and 
mammalian omnivore for raccoon (Nagy 2001). 
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5. Effects Assessment 

The effects assessment describes the selection and development of the toxicity 
benchmarks and TRVs used to calculate site-specific risk-based concentrations for 
benthic invertebrates, birds, and mammals. 

5.1 Benthic Community Toxicity Benchmarks and Values 

For the benthic community, a sediment-based toxicity benchmark for PCBs was 
developed based on Site-specific bioassays that were conducted within OU-4.  This 
benchmark and its development are summarized below and in more detail in 
Appendix B.  For metals, benchmarks were selected from the consensus-based 
sediment quality guidelines developed by MacDonald et al. (2000b).  These threshold 
effect concentrations (TECs) and probable effect concentrations (PECs) are used as 
screening levels to identify the potential for toxic effects and are summarized in Table 
5-1. 

5.1.1 Sediment PCB Site-Specific Toxicity Values  

Although toxicity tests were not conducted with sediments from OU-1/OU-2, a series of 
toxicity tests was conducted with sediments collected from OU-4 as part of a BERA 
being prepared for that OU.  Because PCBs were the dominant toxicant in the OU-4 
sediments (see below and Appendix B), concentration-response relationships 
determined from the results of the OU-4 sediment-toxicity tests can be used to predict 
the toxicity of PCBs in the OU-1/OU-2 sediments. 

The 32 sediments samples (a total of 26 sediment samples from six different locations 
in OU-4, and six reference sediment samples from Choccolocco Creek approximately 
3 kilometers upstream of OU-4) collected for toxicity testing collectively spanned a wide 
range of combinations of tPCBs and organic carbon (OC) concentrations, instead of 
randomly sampling the OU-4 sediments. The six targeted bins of OC-normalized PCB 
concentrations (expressed as mg tPCB/kg OC) were:  <100; 100-500; 501-1,000; 
1,001-5,000; 5,001-10,000; and >10,000.  The purpose of the toxicity tests was to 
develop concentration-response relationships for the various H. azteca and C. dilutus 
endpoints, not to determine which specific sediments across the Site (including OU-
1/OU-2 and/or OU-4) were toxic.  The sediments selected for the toxicity testing 
program were not randomly chosen, but instead, were collected from a few targeted 
locations to provide a wide range of combinations of PCB and OC concentrations were 
tested.  For those reasons, it is not appropriate to compare the test sediments to the 
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reference condition, but the toxicity test results will be used as intended to identify a 
range of concentration-based toxicity thresholds. 

Chronic toxicity tests were conducted on 31 different sediments (20 sediment samples 
from OU-4, six reference sediment samples, and  duplicate tests for five of the 20 OU-4 
sediments were tested in each of the two cycles of toxicity tests, resulting in a total of 
27 toxicity tests conducted with non-control sediments).  The toxicity tests were 
conducted by the U.S. Geological Survey’s Columbia Environmental Research Center 
in Columbia, Missouri, and the U.S. Army Corps of Engineers’ Engineer Research and 
Development Center in Vicksburg, Mississippi (ARCADIS 2010).  Because of the large 
number of tests and associated logistical requirements, the tests were conducted in 
two separate testing cycles that were started during the week of November 1, 2010, 
and during the week of January 17, 2011. 

Test organisms included a freshwater amphipod (Hyalella azteca; 42-d tests) and 
midge (Chironomus dilutus; up to 54-d tests).  The sediment toxicity tests were 
conducted according to standard procedures specified in USEPA (2000) and American 
Society for Testing and Materials (ASTM) International (2012). Twelve survival, growth, 
and reproduction endpoints were measured in the C. dilutus tests; and 11 survival, 
growth, and reproduction endpoints were measured in the H. azteca tests (Appendix B, 
Table B-1).  The sediments were analyzed for six grain-size categories, moisture 
content, loss on ignition, concentrations of OC, 23 major and trace elements (including 
the 16 metals and metalloids on the USEPA Target Analyte List), acid volatile sulfide, 
five simultaneously extracted metals, nine PCB Aroclors, 13 PCB congeners, 10 PCB 
homolog groups, one biphenyl, 46 parent and alkylated polycyclic aromatic 
hydrocarbons, 21 organochlorine pesticides, and 17 PCDD/PCDF congeners. 
Additionally, during the toxicity tests, porewaters were analyzed for pH; conductivity; 
alkalinity; hardness; and concentrations of ammonia, hydrogen sulfide, dissolved OC, 
four inorganic anions, and 61 major and trace elements.  Specific details of the 
analyses and methods employed during the testing program and the sediment toxicity 
and laboratory bioaccumulation testing data are presented in draft form in Ingersoll et 
al (in review).  

Concentrations of metals, PAHs, and organochlorine pesticides were generally lower 
than “consensus-based” PECs published by MacDonald et al. (2000b).  Therefore, 
those COPCs are not likely to have contributed significantly (relative to PCBs) to 
toxicity in OU-4 sediments, leaving PCBs as the likely dominant contaminant. 
Therefore, the remainder of this discussion about OU-4 sediment toxicity tests focuses 
only on PCBs. 
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Because the chronic toxicity tests for each species were conducted in three separate 
batches (at different times and/or in different labs) and the control responses 
sometimes differed considerably among those batches (Appendix B, Table B-2), the 
response measured for each endpoint for each species was normalized to the average 
response measured for that endpoint in the control sediment tested concurrently with 
that batch of sediments.  Therefore, the response for each endpoint in each sediment 
was expressed as a percentage of the control response; and thus, control-normalized 
responses greater than 100% sometimes occurred in reference and/or Site sediments.  

After control normalization, each endpoint response was regressed against tPCB 
concentration using a logistic equation to produce a sigmoid concentration-response 
relationship.  Regression equations were determined separately for dw-normalized 
tPCB Aroclor (tPCBA) concentration and for OC-normalized tPCBA concentration to 
develop two concentration-response relationships for each endpoint.  The dw-
normalized and OC-normalized tPCBA concentrations were chosen as the predictors 
for the concentration-response relationships because sediments at OU-4 had been 
previously characterized in terms of their tPCBA concentrations instead of their tPCB 
homolog (tPCBH) concentrations, thus necessitating development of toxicity-predictor 
equations based on tPCBA concentrations for use in remediation decisions. 

To determine background toxicity, a reference envelope was calculated for each 
endpoint using the control-normalized responses of the six reference sites.  The 
“bottom” of that response envelope was defined as the lowest control-normalized 
response percentage observed in the six reference sediments, and 10, 20, and 50% 
effect concentrations (EC10*, EC20*, and EC50* values, relative to the “bottom” of the 
reference envelope) were calculated from the PCB-response regressions for each 
survival, growth, and reproduction endpoint.  By this definition, the EC0* value is the 
regression-predicted concentration at the “bottom” of the reference envelope.  Then, 
TECs of PCBs were calculated from the concentration-response relationships.  The 
“bottom” of the response envelope was defined as the lowest response percentage 
instead of as the 5th percentile of the reference-sediment response percentages 
because only six reference sediments were tested, thus leaving high uncertainty about 
the true numerical value of the 5th percentile reference response. 

Toxicity values were developed for the EC0*, EC10*, and EC20* values.  The ultimate 
selection of sediment cleanup levels by the USEPA may in part be based on this range 
of effect levels and might consider the variability in the responses among the two 
cycles of testing and the test acceptability criteria for control mortality.   
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The most sensitive endpoints for H. azteca related to reproduction (the lowest EC0*, 
EC10*, and EC20* values [i.e., 0, 10, and 20%-impairment beyond the “bottom” of the 
reference envelope]) were 1.38 (the EC0*), 2.58 (the EC10*), and 4.43 (the EC20*) mg 
tPCBA/kg dw of sediment for 42-d young/female normalized to 42-d survival (Appendix 
B, Table B-1).  The most sensitive endpoints for C. dilutus were related to emergence 
(the lowest EC0*, EC10*, and EC20* values were 2.04 [the EC0*], 6.80 [the EC10*], 
and 14.3 [the EC20*] mg tPCBA/kg dw of sediment, for percent emergence of the 
pupae from their cocoons; Appendix B, Table B-1). The adult biomass endpoint for C. 
dilutus that was reported by the laboratories is not included in this analysis because it 
was based on estimated instead of measured weights of adult C. dilutus, thus making 
that endpoint highly uncertain. 

Based on this analysis, a range of toxicity values are considered.  Specifically, the 
EC0* (1.38 mg/kg) and EC20* (4.43 mg/kg) toxicity values for the most sensitive 
endpoint and species from the site-specific toxicity testing will be compared to Site 
PCB data in Section 6.  

5.2 Avian and Mammalian TRVs 

Following USEPA guidance (1997), dietary TRVs for birds and mammals were 
developed based on endpoints that could result in population-level impacts such as 
survival, reproduction, development, and growth.  Both NOAEL and LOAEL TRVs were 
selected.  For PCBs and mercury, available peer-reviewed toxicity data were reviewed 
to develop avian and mammalian TRVs.  For the remaining seven metals, TRVs were 
selected primarily from the datasets compiled for development of USEPA Ecological 
Soil Screening Levels (EcoSSLs; USEPA 2005 and 2007). The development of avian 
and mammalian TRVs for PCBs and metals is summarized below and discussed in 
detail in Appendix C.  The TRVs for PCBs and metals used in this SERA are 
summarized in Table 5-2.  The development of the TRVs for dioxin-like compounds 
(PCDD/PCDF and DL-PCBs) is described in Appendix D.  

5.2.1 Avian TRVs 

Available toxicity data for all species were considered initially.  However, specifically for 
PCBs, based on all of the avian toxicity data reviewed, studies conducted with 
domestic chickens (Gallus domesticus) appear to represent the high end of the 
sensitivity range for PCB toxicity.  A significant body of research has been conducted 
regarding avian sensitivity to aryl hydrocarbon receptor (AHR)-mediated effects of 
dioxin-like compounds (DLCs).  AHR-mediated effects are the primary mechanism of 
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toxicity for PCBs in vertebrate species (Okey 2007).  While non-AHR-mediated effects 
can occur, they are thought to occur at much higher concentrations than AHR-
mediated effects (Giesy and Kannan 1998).  Based on this research, two sets of TRVs 
were developed for PCBs.  One represents the high end of the range of sensitivity and 
the second represents the mid-range of sensitivity for avian species.  Additional detail 
on this AHR-related research and the development of the two sets of TRVs is provided 
in Appendix C. 

Unlike PCBs, chickens do not appear to be more sensitive to mercury (Heinz et al. 
2009) than other wild avian species.  As such, one set of TRVs was developed for 
mercury and was considered applicable to all avian species evaluated. The TRVs for 
mercury were selected based on review of the underlying dataset for the Great Lakes 
Water Quality Initiative Criteria Documents for the Protection of Wildlife (USEPA 1995) 
as well as more recent literature.  A detailed description of the selection of avian 
mercury TRVs is provided in Appendix C. 

For six of the remaining seven metals (barium, chromium, cobalt, lead, manganese, 
nickel, and vanadium), TRVs were obtained from the dataset used to develop USEPA 
EcoSSLs (USEPA 2005 and 2007). Specifically, avian NOAELs were provided in the 
EcoSSL documents and are used herein.  LOAELs were not selected for the purposes 
of the development of EcoSSLs.  However, the toxicity dataset was reviewed and a 
relevant LOAEL was selected for each metal based on this dataset.  This selection of 
LOAELs is described in more detail in Appendix C.  For barium, bird low and high 
TRVs were obtained from Oak Ridge National Laboratory (Sample et al. 1996). 

5.2.2 Mammalian TRVs 

The toxicity data were reviewed and mink appear to be uniquely sensitive to PCBs. 
Because mink are not a receptor of concern for this SERA, the toxicity data considered 
in development of TRVs for small mammals does not include toxicity studies conducted 
with mink.  The mammalian PCB TRVs selected represent the lowest toxicity 
thresholds for relevant endpoints and non-mink species found in the literature.  For 
mercury, as for birds, the Great Lakes Water Quality Initiative Criteria Documents for 
the Protection of Wildlife (USEPA 1995) was reviewed along with other studies from 
the peer reviewed literature.   For the remaining seven metals (barium, chromium, 
cobalt, lead, manganese, nickel, and vanadium), TRVs were obtained from the dataset 
used to develop USEPA EcoSSLs (USEPA 2005 and 2007) as described above for 
birds and in Appendix C. 
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6. OU-1/OU-2 Risk Characterization 

The risk characterization for this SERA is based on comparison of receptor-specific 
benchmarks/toxicity values or SSRBCs (calculation described below in Section 6.1) to 
measured COPC concentrations in sediments within the OU-1/OU-2 portion of Snow 
Creek.  While the exceedance of  toxicity value or SSRBC at an individual sample point 
does not necessarily indicate potential risk to a receptor or a local population of 
receptors, this initial comparison is considered along with OU-1/OU-2- and receptor-
specific habitat information to formulate conclusions about risk to the identified 
receptors. 

The first part of the risk characterization is the risk description (Section 6.1), which 
provides the quantitative results of the toxicity value and SSRBC comparisons.  The 
second part is the habitat evaluation (Section 6.2), which provides a discussion of 
some of the key habitat and prey needs of each receptor relative to what has been 
observed or is expected within the SERA site area.  Section 6.3 discusses key 
uncertainties that affect risk estimations, and risk conclusions are presented in Section 
6.4. 

6.1 Risk Description 

This section describes the results of the quantitative risk estimates for each AE. The 
AEs and associated representative receptors evaluated include: 

• Survival, growth, and reproduction of benthic communities 

• Survival, growth, and reproduction of aquatic feeding birds (mallard, tree swallow, 
pied-billed grebe, and spotted sandpiper) 

• Survival, growth, and reproduction of aquatic feeding mammals (muskrat, little 
brown bat, and raccoon) 

The results of this SERA do not attempt to provide a quantitative assessment of how 
the magnitude and spatial extent of potential adverse effects could affect local 
populations.  This issue along with the other identified uncertainties will be considered 
as part of the risk management activities of the FS process. 
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6.1.1 Site-Specific Risk-Based Concentration Calculation 

Site-specific risk-based concentrations were calculated for each avian and mammalian 
receptor to facilitate the evaluation of the magnitude and spatial extent of potential risk.  
The SSRBC calculations for each receptor and COPC are shown in Tables 6-1 and 6-2 
for avian and mammalian receptors respectively.  The approach and methods for 
calculating the TEQ-based SSRBCs are provided in Appendix D.  The development of 
the SSRBC for benthic invertebrates for PCBs is discussed in Section 5.2 and 
Appendix B.  The SSRBC calculation for birds and mammals uses the dose equation 
described in Section 4.3.  The dose is set equal to the TRV, and the equation is 
rearranged to solve for Csediment. Specifically, the SSRBC calculation is shown in 
Equation 3:   

Equation 3: 
)DF*(NIRNIR)*DF*(BAF

SSRBC
sedk

n

1k
k +

=

å
=

TRV
 

Where: 

SSRBC = Site-specific risk-based concentration (Table 6-3) 

TRV = Dietary TRV for avian- or mammalian-specified receptor 
(Table 5-2) 

BAF = BAF of the kth food type (see Table 4-1) 

DFk = Dietary fraction of intake of the kth food type or sediment 
(Tables 4-2 and 4-3) 

NIR = Normalized dw ingestion rate (Table 4-2 and 4-3) 

n = Number of food types 

6.1.2 Interpretation of SSRBC Comparisons 

Because the SSRBCs are calculated based on the dose being equal to a protective 
toxicity threshold (i.e., the NOAEL or LOAEL TRV), a sediment concentration that is 
less than or equal to the specified NOAEL SSRBC is considered to indicate no 
unacceptable risk.  This determination is based on the compounded conservative 
assumptions used in the exposure model (e.g., high estimates for exposure 
parameters such as ingestion rate and assumption of 100% site use) and the 
conservative nature of the NOAEL TRVs.  Specifically, the NOAEL is a level at which 
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no adverse effects have been observed in toxicity studies.  The NOAELs selected are 
generally the highest NOAEL that is below the lowest LOAEL from the body of toxicity 
literature evaluated (see Appendix C).  Thus, when hazard quotients (HQs) based on 
NOAELs are less than 1.0, the likelihood of adverse effects occurring at these 
concentrations is considered de minimus4, and no unacceptable risk is expected. 
When the NOAEL HQs are greater than 1.0 but the LOAEL HQs are less than 1.0, 
ecologically significant adverse effects to that receptor are also uncertain, as 
concentrations have not reached the threshold at which effects are observed. 
However, there is uncertainty associated with defining the true toxicity threshold, so 
adverse effects are considered possible in this case, and the results are reviewed in 
the context of other supporting information.  Likewise, a LOAEL TRV-based HQ greater 
than 1.0 indicates potential for adverse effects, and both the NOAEL- and LOAEL-
based HQs and their associated uncertainties are evaluated with other supporting 
information. 

6.1.3 Benchmark/Toxicity Value and SSRBC Comparisons 

The benchmark/toxicity values and SSRBCs for PCBs and metals are summarized in 
Table 6-3, and the percent of individual sample points exceeding these values are 
shown in Table 6-4. The 95% UCL EPCs were also compared to each 
benchmark/toxicity value and SSRBC, and exceedances are shown in blue highlighted 
cells in Table 6-4.  Note that the data used to calculate the 95% UCL EPCs were 
collected using sampling designs that focused on the upstream areas near the 
confluence of the 11th Street Ditch and Snow Creek and the culverts that convey Snow 
Creek flow under Highway 202.  These locations were selected for sampling during 
multiple programs based on the potential for high PCB concentrations to be present. 
The elevated PCB concentrations in this portion of the creek reflect proximity to the 
Facility via surface water flow from the 11th Street Ditch and that the Highway 202 
culverts tend to retain sediment (i.e., are generally depositional areas).  Based on 
these factors, the estimated UCL of the mean for the OU-1/OU-2 portion of Snow 
Creek as a whole, is biased high.  Given this bias, it is important to compare the 
measured concentrations in individual sample results to the benchmarks/toxicity values 
and SSRBCs, especially downstream of the highway 202 culverts.   

The SSRBC comparisons with TEQ are provided in Appendix D.  For sample location 
S-LOW-1, the TEQ concentrations in OU-1/OU-2 sediments (inclusive of 

                                                      

4 De minimus risk is defined as negligible or not of societal concern (National Library of Medicine Toxicology 
Glossary - Risk De minimis Retrieved on August 11, 2011). 

http://sis.nlm.nih.gov/enviro/glossaryr.html
http://sis.nlm.nih.gov/enviro/glossaryr.html
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PCDDs/PCDFs and DL-PCBs) are below the lowest TEQ-based SSRBC for birds or 
mammals (i.e., based on NOAEL for the tree swallow and little brown bat respectively), 
except for those cases where one half the sample reporting limit is used as a substitute 
for non-detected values are used in the TEQ calculation.  

For sample S-MED-1, the SSRBC value was exceeded by a factor of approximately 2 
for the little brown bat expect for where one half of the reporting limit was used for non-
detected PCB congener concentration values. When one half of the reporting limit was 
used for the non-detect PCB concentration values, the mammalian TEQ (inclusive of 
PCDDs/PCDFs and DL-PCBs) exceeded the SSRBC for the little brown, the muskrat 
and the raccoon. Likewise, for birds, the calculated TEQ value (inclusive of 
PCDDs/PCDFs and DL-PCBs) for sample S-MED-1 exceeded the SSRBC for the tree 
swallow but not the duck, sandpiper or grebe.   

The impact of including non-detected PCB congeners in the TEQ estimate at one half 
of the reporting limit is illustrated for sample S-MED-1 where the estimated 
concentration of a single congener (PCB 126) at one half the reporting limit accounts 
for 75 percent of the estimated TEQ for mammals. The TEQ exceedances noted above 
are also in driven in part by the PCB emergent insect BAF that was used as a 
surrogate for PCDD/PCDFs in the TEQ SSRBC calculations (Appendix D).  The 
uncertainties associated with this BAF are discussed in Section 6.3.2 of this OU-1/OU-
2 SERA. 

For benthic invertebrates, the 95% UCL concentration for PCBs exceeded the EC0* 
and the EC20* for the most sensitive endpoint and species tested in the site specific 
toxicity tests (i.e., H. Azteca 42-d young/female normalized to 42-d survival), with 47 
and 74 percent of samples exceeding these values respectively.  By comparison, using 
non-site-specific screening values (i.e., TECs and PECs – Table 5-1), the 95% UCL as 
well as all but two individual sample points exceed these values.  For metals, no 
SSRBCs were developed.  As such, other available, non-site-specific screening 
benchmark values (primarily TECs and PECs) are used for this comparison.  For 
cobalt, only a single sample exceeded the TEC value, thus risk to benthic invertebrates 
from cobalt is considered de minimus.  The 95% UCL concentrations did not exceed 
the PEC for mercury, and only 1 individual sample (S-2-03a) exceeded this value.  
Similarly, for lead, the 95% UCL slightly exceeded the PEC, but only one individual 
sample (CA-25-EPA-43166-2503) exceeded this value.  Based on this comparison, 
risk to benthic invertebrate communities from lead is expected to be low. The 95% UCL 
concentrations of chromium and nickel as well as 25 to 33% of individual sample points 
exceeded the PEC values.  Thus, risk to benthic invertebrate communities from these 
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COPCs is possible.  For barium, manganese, and vanadium, no benchmarks, toxicity 
values or SSRBCs are available and risk to benthic invertebrate communities from 
these COPCs is uncertain.  

For birds, the 95% UCL concentration is below the SSRBC for cobalt (Table 6-4).  
Likewise, there were infrequent or no individual sample points exceeding SSRBCs 
(either 0 or 1 out of 12 samples depending on the species), indicating risk to birds from 
cobalt is de minimus.  Similarly, possible risk to birds from barium appears to be 
minimal as the 95% UCL concentration is below the LOAEL SSRBC and only 1 
individual sample exceeded this value (s-med-1).  For the remaining COPCs, 95% 
UCL concentrations exceed NOAEL and LOAEL SSRBCs for at least one of the avian 
representative receptors.  The tree swallow and spotted sandpiper indicated the 
highest possible risk for PCBs and chromium.  The sandpiper indicated the highest 
possible risk for four of the remaining COPCs (lead, manganese, mercury, and 
vanadium), and the tree swallow indicated the highest possible risk from nickel.  Risk 
from PCBs to high sensitivity avian species appears to be highest followed by risk to 
insectivorous birds from chromium (represented by the tree swallow) and invertivorous 
birds (represented by the sandpiper) from manganese and lead.  Risk to avian species 
from mercury and nickel appears to be low with 95% UCL concentrations only slightly 
exceeding LOAEL SSRBCs for the tree swallow and sandpiper and infrequent 
individual sample point exceedances (0-3 samples).   

In addition to the SSRBC comparisons based on the field bioaccumulation data 
described above, for PCBs, a second scenario was evaluated.  In this scenario, the 
laboratory bioaccumulation study results were used to estimate PCB uptake into 
benthic invertebrate tissue.  The regression analysis of the laboratory data is provided 
in Appendix A.  The laboratory study predicted substantially higher PCB uptake into 
benthic invertebrates compared to the field data.  Thus the resulting SSRBCs were 
lower.  Using the laboratory uptake estimate, all samples exceeded both NOAEL and 
LOAEL SSRBCs for the sandpiper (i.e., the receptor with the highest proportion of 
benthic invertebrates in the diet).  Table 6-5 presents the alternative SSRBCs as well 
as the percent of samples that exceed each value.   

For mammals, 95% UCL concentrations are below SSRBCs for barium, cobalt, 
mercury, and vanadium (Table 6-4).  Likewise, there were infrequent or no individual 
sample points exceeding SSRBCs (either 0 or 1 out of 12 samples depending on the 
species), indicating risk to mammals from these COPCs is de minimus.  The 95% UCL 
concentrations exceed NOAEL and LOAEL SSRBCs for PCBs, chromium, 
manganese, and nickel.  The 95% UCL concentration for lead does not exceed the 
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LOAEL SSRBC.  For lead, the muskrat indicates possible risk, but only a single sample 
exceeds the NOAEL or LOAEL SSRBCs (CA-25-EPA-43166-2503). Thus risk from 
lead to mammals is considered de minimus.  The bat indicates the highest possible risk 
from exposure to chromium, nickel, and PCBs with all concentrations of chromium, 
88% of PCB concentrations and 42% of nickel concentrations exceeding LOAEL 
SSRBCs. The muskrat indicates the highest possible risk from manganese with 100% 
of the samples exceeding the LOAEL SSRBC. 

6.2 Habitat Quality for Receptor Species 

In interpreting the individual exceedances of SSRBCs and what that may mean to the 
AEs being evaluated in this SERA (i.e., protection of local communities or populations), 
it is important to understand the habitat quality within the SERA site area. The habitat 
quality has a large influence on the numbers and types of receptors that may be 
present. The habitat and prey needs of each of the receptors evaluated in this SERA 
are discussed below so that the comparisons to SSRBCs can be interpreted in this 
context. The receptor species evaluated for risk to PCBs and metals in this OU-1/OU-2 
SERA include the mallard, tree swallow, spotted sandpiper, pied-billed grebe, muskrat, 
little brown bat, and raccoon. The habitat quality was evaluated for each of these 
species on Snow Creek to determine if many individuals of each species (and guild 
they represent) are likely to be exposed to COPCs in sediment. 

6.2.1 Mallard 

The mallard, a dabbling duck, is a winter resident in the area that likely forages on 
Snow Creek (Drilling et al. 2002). This species is mainly an herbivore in the winter and 
has a high tolerance for humans and urban areas. It can feed in nearby agricultural 
areas as well as on vegetation in the creek. Fragmented habitat in an urban area is not 
optimum for this species, but this species and possibly other herbivorous dabbling duck 
species wintering in the area may be more exposed than many of the other bird 
species.  

6.2.2 Tree Swallow 

The tree swallow has been observed foraging and nesting near Snow Creek (Section 
2.1; Table 2-3). The tree swallow forages on aerial insects, including aquatic species 
hatching from the creek, and nests in cavities in trees, stumps, or rocks (Winkler et al. 
2011). In such an urban area with fragments of narrow corridors of trees along the 
creek and a low habitat quality index (Modified KP of 1 to 3.75 in northern reach and 3 
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to 5 in southern reach of creek, where optimum score is 10; see Table 2-2), natural 
cavities are more limited than in non-urban forests. Density of tree swallows and the 
receptor group they represent are expected to be low, but some individuals 
establishing territories in the area may be exposed, particularly in the southern section 
where habitat quality is higher. 

6.2.3 Spotted Sandpiper 

The spotted sandpiper does not breed or winter on Snow Creek, according to the 
geographic range map in Oring et al. (1997).  It migrates through the area, but the 
urbanized Snow Creek is not likely to be a highly desirable stopover point because 
more attractive, undeveloped water bodies are nearby.  This bird forages mostly in 
open habitat and prefers sandy or firm substrates, such as sandbars in creeks. Such 
sandbars are more common in the northern-most half mile and southern-most mile of 
the creek. Between these areas there are few sediment deposits (BBL 2003).  While 
the sandpiper may be a transient visitor to this area, it is unlikely that there is 
substantial exposure to COPCs in Snow Creek for this invertivorous species or the 
receptor group it represents that feed on sandbars and requires open, non-mowed 
habitat for nesting. 

6.2.4 Pied-Billed Grebe 

The pied-billed grebe, a diving bird, can be a year-round resident or migrant from the 
north wintering in the region but requires specialized habitat typically on lakes and 
ponds.  If using riparian areas, the pied-billed grebe requires non-moving, open water 
to forage and breed such as still bays and sloughs at least 0.2 hectare in size (Muller 
and Storer 1999).  The bird requires emergent wetland vegetation for nesting in water 
depths of 0.8 meter.  Such open, non-flowing habitat is very limited on Snow Creek. 
Likely, pied-billed grebes and diving ducks that would feed on the creek’s invertebrates 
are rare in the area and, thus, little exposed.  Pied-billed grebes and ducks were not 
observed during the field surveys conducted (see Table 2-3). 

6.2.5 Muskrat 

Muskrats have been observed foraging and denning on Snow Creek (BBL 2005).  This 
semi-aquatic species is primarily herbivorous and prefers waters with dense emergent 
vegetation neighbored by upland herbaceous vegetation or agricultural fields (Allen 
and Hoffman 1984).  It feeds on aquatic plants and agricultural crops, if crops are in its 
home range.  Lodges (conical vegetation structures) and dens (bank burrows) are built 
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within a few feet of still or slow-flowing surface waters, in depths of 0.6 to 1.3 feet. 
Availability of steep enough dirt banks for dens or plants to build lodges in the water 
are more limited on an urban creek with fragmented vegetation patches and disturbed 
(sometimes concrete) banks than less developed creeks.  Some individuals of 
muskrats may be exposed. 

6.2.6 Little Brown Bat 

The little brown bat forages at dusk on aerial insects, following a flight path over water 
(Alabama Department of Conservation and Natural Resources [ADCNR] 2013) and 
potentially could forage along Snow Creek. They feed mostly on the insect orders 
Diptera, Lepidoptera, Coleoptera, Trichoptera, Ephemeroptera, and Neuroptera in 
proportion to availability of these orders (Kunz and Reichard 2010).  Overall, insect 
production is low within the OU-1/OU-2 portion of Snow Creek (compared to OU-4), 
particularly in the southern half of the creek and low in some of the aquatic orders at 
many of the stations sampled (Ephemeroptera, Trichoptera, Neuroptera; SLERA 
Tables 10-14 [BBL 2005]).  Low insect production not only lowers the density of bats 
that can be supported, but also decreases attraction of bats to the creek because they 
focus on areas with high insect concentrations (Kunz et al. 2011). The high percentage 
of the urban creek that supports little sediment or aquatic habitat (Figure 2-1) probably 
accounts for much of the low production of insects. 

Other habitat requirements of the little brown bat include:  (1) caves for hibernating, 
which can be up to 200 miles from their summer foraging area; (2) maternity roosts, 
which support hundreds of females and are typically in warm dark places such as attics 
barns, or tree cavities; and (3) roosts for non-reproductive females and males, which 
are typically in tree cavities, underneath rocks, in piles of wood, crevices, human 
structures, and occasionally caves.  None of these features are likely to be limiting for 
bats inhabiting the Snow Creek area. However, although possible, it is highly unlikely 
little brown bats are foraging along Snow Creek because this species is rare in 
Alabama (ADCNR 2013).  Extensive netting and cave surveys throughout Alabama in 
the past 15 years have yielded no observations, and it was rare in caves in Alabama in 
1965 (Kunz and Reichard 2010).  Alabama is south of the core geographic range of 
this species.  However, other bat species represented in the guild of the little brown bat 
(e.g. eastern pipistrelle and big brown bat) are common in Alabama, though probably 
still uncommon on a creek with low insect production.  Thus, exposure of bats to 
COPCs in OU-1/OU-2 sediments is likely limited. 
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6.2.7 Raccoon 

Raccoons are nocturnal and dormant in dens during the day.  Although not observed 
during field surveys in the day, they may be present on Snow Creek.  Raccoons are 
omnivorous and opportunistic feeders and well adapted to life in urban as well as more 
natural settings (SIBR 2013) if a permanent water source is nearby. Foraging habitat 
includes riparian and other wetlands, forest, and shrub cover (SIBR 2013).  Raccoons 
are commonly found along waterways (Tennessee Wildlife Resources Agency [TWRA] 
2013).  Raccoons may be attracted to urban/suburban areas where scavenging 
opportunities and cover are abundant. Raccoons have daily nest sites, often used in 
mild weather, but will also den in tree cavities, snags, logs, rocks, abandoned buildings, 
or dense vegetation.  Individual raccoons living along Snow Creek may be exposed. 

6.2.8 Habitat Summary 

Based on the habitat analysis provided above, it is unlikely that avian or mammalian 
exposures within the OU-1/OU-2 portion of Snow Creek could result in population-level 
effects, simply due to the low numbers of individuals likely present or feeding 
significantly in this area.  Of the receptors considered in this SERA, individual mallards, 
tree swallows, muskrats, and raccoons are considered to have the highest probability 
of exposure. These findings are considered below in the discussion of the comparison 
to SSRBCs for each AE.  

6.3 Uncertainty Analysis 

There are a number of uncertainties that affect risk predictions in this SERA.  This 
section focuses on those uncertainties that may result in significant over- or 
underestimation of possible risk.  These sources of uncertainty are generally 
associated with receptor exposure assumptions, BAFs, TRVs, and benchmarks. 
Specific uncertainties and how they may result in over- or underestimation or risk are 
discussed below.  

6.3.1 Exposure Assumptions 

Exposure assumptions with the greatest uncertainty are associated with receptor site 
use (i.e., are the receptors present for a significant amount of time and is the prey base 
sufficient to support their long-term dietary needs) and receptor exposure models. 
Each of these is discussed in the following sections.  
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6.3.1.1 Habitat Quality/Food Availability 

As discussed in Section 2.1, the quality of the habitat in this urbanized portion of Snow 
Creek is not optimal for ecological receptors.  The detailed discussion of receptor 
habitat use provided above demonstrates that the evaluation of each of the receptors 
in this SERA with the assumption of 100% site use likely overstates exposure. 
However, it is acknowledged that the OU-1/OU-2 portion of Snow Creek is adjacent to 
more optimal habitat within OU-4.  As such, the overall exposure to ecological 
receptors that may have exposure from both areas is unknown.  It is anticipated that 
the OU-4 BERA will fully evaluate ecological receptor exposure in these downstream 
areas. 

6.3.1.2 Receptor Use 

Most of the receptors that are assumed in this SERA to be using the OU-1/OU-2 site 
area continuously (i.e., 100% site use) are likely transient and are not expected to 
spend 100% of their time in the site area.  For example, the federally endangered gray 
bat (Myotis grisescens) could potentially forage in Snow Creek.  It requires continuous 
cover while foraging and while traveling to and from its foraging habitats.  Tree and 
shrub canopy is probably limited for most areas of Snow Creek; therefore, it may be a 
transient receptor within the OU-1/OU-2 portion of Snow Creek.  Likewise, as 
discussed above, the sandpiper is migratory and would be expected to use the OU-
1/OU-2 site area only as a stop-over.  Because the habitat and the prey base within the 
site area is limited and other more optimal water bodies are nearby, it is unlikely that 
this and other invertivores species would preferentially use the OU-1/OU-2 portion of 
Snow Creek. 

6.3.1.3 Receptor Exposure Inputs 

For avian and mammalian receptors, exposure is estimated using a dietary exposure 
model.  This model uses generic assumptions for FIR, BW, and dietary composition. 
Each of these can affect the resulting SSRBC that is calculated.  All elements were 
selected to be conservatively representative of the species evaluated and could over or 
under estimate potential exposure.  In selecting representative receptors, the mallard 
and the muskrat were selected to represent the herbivorous feeding guild.  However, 
considering the lack of substantial aquatic vegetation present within the OU-1/OU-2 
site area, alternative diets are considered for these receptors.  Specifically, alternative 
dose estimates were calculated for the mallard and the muskrat, assuming an 
omnivorous diet.  All other elements of the exposure model remained the same as 
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those described in Sections 4.3 and 4.4.  For this alternative analysis, the mallard 
dietary composition was based on breeding mallards diet that was available from the 
USEPA Wildlife Exposure Factors Handbook (USEPA 1983).  Adjusting this diet 
slightly to be consistent with prey tissue estimates available for the OU-1/OU-2 portion 
of Snow Creek, the breeding diet of the mallard is assumed to consist of 26% aquatic 
emergent insects, 25% mollusks, 15% crayfish, and 34% plants.  Likewise, muskrats 
have been observed to opportunistically adjust their diets when aquatic vegetation is 
not prevalent (Neeves and Odom 1989).  While this study does not provide a specific 
percent of mollusks in the diet of muskrats, it does indicate that muskrats in streams 
and canals can adopt an omnivorous diet which may include Asiatic clams if abundant. 
To evaluate this possibility, a muskrat diet of 20% mollusks, 5% benthic invertebrates, 
and 75% aquatic vegetation was evaluated.   

The results of using these alternative diets indicate that for PCBs, chromium, and 
nickel, SSRBCs would be lower (between approximately 50% for PCBs and 30% for 
chromium).  For barium and manganese, SSRBCs would be higher based on these 
alternative assumptions (15% and 100%, respectively).  Table 6-6 summarizes these 
alternative SSRBCs in comparison to the values calculated using the assumptions 
discussed in Section 4 of this SERA (i.e., the herbivorous dietary scenario).  The 
primary reason for the large change in SSRBCs is based on the influence of the tissue 
specific BAFs employed.  For example, the plant BAF for manganese is 4.4 and the 
mollusk BAF for manganese is 1.1 (Table 4-1).  Because the relative proportion of 
mollusk in the mallard diet went up and the plant proportion went down, the overall 
result was that a lower exposure would be indicated, making a higher SSRBC 
protective of mallards based on this diet. Similarly, for PCBs, the plant BAF is 0.42 
compared to the mollusk BAF of 6.5.  The higher proportion of mollusk in the diet 
relative to plants results in a higher estimate of exposure and a lower SSRBC for 
protection of mallards eating an omnivorous diet.  Uncertainty associated with BAFs is 
evaluated below and in Appendix A. 

6.3.2 Bioaccumulation Factors 

Because specific biological data were not available for OU-1/OU-2 and, therefore, prey 
tissue concentrations were not measured in OU-1/OU-2, it was necessary to model 
prey tissue concentrations using an uptake model based on biological data collected in 
OU-4.  The BAF is used to estimate prey tissue concentrations that may be consumed 
by the representative birds and mammals evaluated in this SERA.  Specifically, the 
BAF represents the relationship between abiotic media (in this case sediment) and 
various prey tissues (e.g., plants, benthic invertebrates, etc).  For PCBs and mercury, 
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the model was based on a large dataset collected within OU-4.  While having this large 
dataset may decrease some of the uncertainty associated with the model, a good deal 
of uncertainty remains because predictive relationships were generally not found 
between sediment and prey tissue for either constituent.  A detailed correlation 
analysis was conducted with the dataset for PCBs and mercury (Appendix A).  This 
analysis resulted in significant relationships between fines normalized sediment and 
PCBs in benthic invertebrates and mercury in frogs on a wet weight basis.  As 
discussed in Section 4.3.1, none of the other tissue types being consumed by 
receptors showed a positive correlation with fines normalized PCB or mercury 
concentrations in sediment.  In addition, percent fines in sediment did not correlate well 
with PCB or mercury concentrations in sediment.  Thus, it was not possible to estimate 
a concentration for any other tissue type based on fines normalized sediment. Because 
no other element of the diet is based on percent fines and because the calculation of 
an SSRBC requires a static assumption about the percent of fines in sediment, it was 
not feasible to incorporate these fines normalized relationship into the overall dose 
estimation for SSRBC calculation.  To evaluate this uncertainty, an SSRBC was 
calculated using the benthic invertebrate PCB regression shown below.   

Figure 6-1. Regression Analysis of Fines Normalized tPCB Concentrations in 
Sediment and Field Collected Benthic Invertebrate Tissue 

 

To use this relationship in the dose model, it was necessary to convert the fines 
normalized sediment concentration into a dry weight PCB concentration using the 
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average percent fines for all BSA data of 36.4%.  It was also necessary to convert the 
estimate tissue to a dry weight value to be consistent with the dry weight ingestion rate 
used in the dose model.  The average percent solids of 18.5% (83.5% moisture) was 
used for this purpose.  The resulting SSRBC based on this static assumption for fines 
would be increased by approximately 25% based on the sandpiper (i.e., the receptor 
with the highest proportion of benthic invertebrates in the diet).  Specifically, the 
SSRBC based on the median BAF of 0.92 for benthic invertebrates results in a LOAEL 
SSRBC of 8.1 mg/kg dw sediment and the SSRBC calculated using the regression 
equation and assumptions shown above results in an SSRBC of 10.8 mg/kg dw.  

Based on the lack of a usable correlation discussed above, a ratio estimator that 
represents the central tendency of the dataset was selected. Because individual 
samples of the various prey tissues were not co-located with individual sediment 
locations, mean sediment and tissue concentrations were calculated for each BSA to 
maintain some degree of co-occurrence.  Field notes were reviewed to determine if 
specific tissue collection locations could be estimated.  While general collection areas 
were identified, specific tissue samples could not be associated with the individual 
collection locations, so additional analysis of spatial correlation was not conducted.  
The ratio of means for each BSA was calculated and, consistent with the approach 
used for BAF selection in the EcoSSL Guidance (USEPA 2005), the median BAF was 
selected as the most appropriate estimate of central tendency for the range of BAFs. 
To further evaluate the predictiveness of these BAFs, figures 4-1 and 4-2 present the 
individual tissue concentrations for each BSA relative to the mean sediment 
concentration for that BSA.  The BAF line (in green) is plotted to demonstrate how 
predicted concentrations relate to measured tissue concentrations.  Non-detected 
values are shown as open symbols and as shown on these figures, the non-detects do 
not appear to result in BAFs that underestimate central tendency.  As shown on these 
figures, the median BAF generally results in a good prediction of the central tendency 
of the measured tissue concentrations.  One exception appears to be for PCBs in 
emergent insects.  In this case, crane flies in two BSAs (EUA-02 and EUA-03) 
contained substantially higher PCB concentrations than those collected at EMA-02 
(craneflies plotted as squares on Figure 4-1) and damselflies collected in other BSAs. 
The selected BAF for emergent insects may underestimate uptake for crane flies.   

To better understand this uncertainty and the disparity between concentrations, natural 
history of the orders collected were reviewed.  There are thousands of species of crane 
flies, dragonflies, and damselflies, but in general, crane flies primarily feed on 
vegetation and algal and microscopic organisms low in the food chain.  They can also 
feed and reside in both aquatic and terrestrial environments.  This is in contrast to 
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odonates, which are mainly predaceous and prey upon various trophic levels within the 
food chain throughout their nymph development stage and on insects in their adult 
stage.  This information is not consistent with the observed concentrations, as species 
feeding lower in the foodchain (e.g., on plant matter) would not be expected to be 
exposed to higher PCB concentrations than species that are predators.  Because 
some species of crane flies can be terrestrial, a possible connection between the crane 
flies and the riparian soil adjacent to EUA-02 and EUA-03 was considered.  Calculating 
a mean soil concentration and comparing that to the tissue concentrations in these 
areas results in BAFs that are more consistent with what was observed in other 
samples, but the BAFs are still relatively high (e.g., 1.4 and 1.8 for crane flies only 
compared to 0.3 to 0.8 for mixed species).  Based on the feeding strategy for crane 
flies, it would seem unlikely that the sediment in EUA-02 and EUA-03 is the source of 
the elevated PCB concentrations measured.  Comparing the crane fly results to those 
observed at another PCB River site (i.e., the Kalamazoo River), indicates that the 
BAFs for dipteran species are very consistent with the BAFs observed for mixed 
species in this OU-1/OU-2 SERA (e.g., on a wet weight basis, mean OU-4 BAF = 0.17 
and mean Kalamazoo BAF for all emergent insects = 0.18).  This further supports that 
the six crane fly samples collected within EUA-02 and EUA-03 may not be 
appropriately representative of aquatic emergent insects.  However, the selected BAF 
is intended to represent uptake across a range of insects and it is recognized that 
upper trophic level receptors do not differentiate between aquatic and terrestrial insects 
when feeding.  Given that the crane fly PCB data are uncertain, the selected BAF may 
over- or underestimate potential uptake for these species..  

To further evaluate the predicted median BAFs based on the OU-4 data, BAFs 
available for two other PCB sites were considered.  For the Kalamazoo River (Kay et 
al. 2005) and the Housatonic River (ARCADIS 2008) biota-sediment accumulation 
factors (BSAFs) were available for several of the biotic tissues considered in this 
SERA.  Specifically crayfish BSAFs were available from both sources and are used 
here for comparison.  For the Kalamazoo calculated BSAFs were based on the 
geometric mean of lipid-normalized wet weight biota total PCBs to the geometric mean 
of OC-normalized dry weight sediment total PCBs.  For the Housatonic River, BSAFs 
were based on averaged OC-normalized PCBs in river sediment by sediment mile and 
co-located lipid normalized crayfish tissue concentrations.  The higher of the median or 
geometric mean of the individual BSAFs was used, and in the case of crayfish, the 
geometric mean of the individual BSAF was used.  The Kalamazoo River data resulted 
in a crayfish BSAF of 0.429 kg organic carbon (oc)/kg lipid (Kay et al., 2005) and the 
Housatonic River data resulted in a crayfish BSAF of 0.56 kg oc/kg lipid for Reach 
5A/5B and a crayfish BSAF of 1.23 kg oc/kg lipid for Reach 5C/5D/6 (ARCADIS 2008). 
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The crayfish BSAF in the SERA is calculated as 0.31 kg oc/kg lipid based on the 
median BSAF of the tissue to sediment ratios (Table A-9 in Appendix A).   

It is important to note that no predictive relationships were found between tissue and 
sediment for either the Housatonic River or the Kalamazoo River datasets and both 
values are based on selecting a predictor of central tendency.  This comparison 
indicates that the Site-specific values developed for this SERA are generally in the 
range of those observed for other sites and are preferred because they are based on 
Site-specific data.  While there is some uncertainty regarding the application of data 
collected from OU-4 to OU-1/OU-2, this uncertainty is considered relatively small 
compared to application of non-site specific factors.  Because BAFs are used in 
conjunction with a number of other conservative (tending to overestimate) assumptions 
(i.e., ingestion rates, sediment estimates, site use, and TRVs), the use of median BAFs 
is not expected to result in overall underestimation of exposure.  

Additional uncertainty results from the fact that sediment data from individual BSAs 
were measured as sum of Aroclors, and some tissue was measured as the sum of 
homologs (i.e., plants, benthic invertebrates, emergent insects, reptiles, and 
amphibians). This mixing of Aroclor and homolog data adds some uncertainty to the 
BAFs and the resulting SSRBCs.  Because measured homolog tissue concentrations 
are generally higher than those measured as Aroclors (i.e., Site specific benthic 
invertebrate data indicate that homologs overestimate Aroclor concentrations by a 
factor of 2 to 4), tissues measured as homologs are expected to overestimate uptake 
compared to Aroclors.  Because the BAFs are used to calculate safe sediment 
concentrations and the sediment concentrations are based on Aroclors, the resulting 
SSRBCs are likely to be biased low when based on homolog data.   

As discussed in Section 4.3.1, bioaccumulation for benthic invertebrates was also 
measured in a laboratory study conducted with OU-4 and reference sediment and 
lumbriculus verigatus.  The resulting laboratory study predicts uptake of PCBs from 
sediment at approximately 26 times that of what was observed based on the field 
collected invertebrates.  The specific reasons for the differences in the laboratory and 
field estimates may result from differences in sediment composition, but the field data 
were evaluated based on organic carbon and fines normalized sediment and neither of 
these factors substantially changed the general uptake estimates.  Another factor that 
may influence differences is the fact that the field and laboratory data are based on 
different species.  The worms used in the laboratory analysis are generally adult forms, 
are infauna and live and feed primarily in the sediment matrix.  The field collected 
invertebrates (odonates) are larval form and live on the surface of the sediment during 
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this life stage and likely have lesser exposure than worms.  A benthic feeding receptor 
likely eats some combination of a variety of invertebrates so the use of this lab-based 
uptake relationship may over estimate exposure as its use assumes all invertebrates 
consumed are worms. 

6.3.3 Toxicity Benchmarks and Reference Values 

The toxicity benchmarks and TRVs used in this SERA to identify possible risk to each 
AE represent one of the largest sources of uncertainty in the SERA.  In all cases, the 
benchmarks and TRVs are selected to be conservative estimators of a toxicity 
threshold so that the possibility of underestimating risk is minimized.  The specific 
uncertainties for these values are discussed below.  

6.3.3.1 PCB Sediment Toxicity Values 

Uncertainty in the sediment-toxicity values (EC0*, EC10*, EC20*, and EC50* values) 
has five components:  (1) whether the reference sediments collected in areas that are 
located upstream of the Site reflect background chemical constituents that are not 
associated with P/S (i.e. urban runoff from the Snow Creek watershed); (2) whether the 
lowest measured reference-sediment response for a given toxicity endpoint adequately 
represents the lowest response that would be caused by a reference sediment; (3) 
variability in the calculated EC0*, EC10*, EC20*, and EC50* values; (4) inherent 
variability in results of toxicity tests; and (5) potential variability between batches of 
toxicity tests conducted at different times and in different laboratories a considerable 
length of time after the sediments were collected from OU-4. These five potential 
sources of uncertainty are discussed below. 

Regarding the first uncertainty, the six reference sediments collected from 
Choccolocco Creek approximately 3 kilometers upstream of its confluence with Snow 
Creek came from an agricultural area that does not receive urban inputs. Therefore, 
the reference sediments do not have physical-chemical characteristics of an urban-
influenced stream (Snow Creek) and might underestimate the toxicity caused by 
chemicals that originated from non-Site sources, thus, overestimating the toxicity 
caused by inputs originating from the Site. 

Regarding the second uncertainty, only six reference sediments might not adequately 
represent the entire range of potential reference-sediment responses, even if the 
reference sediments contained appropriate background chemicals and toxicity from 
non-Site sources.  Therefore, the lowest reference-sediment response for a given 
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toxicity endpoint might not be representative of the “true” lower limit of the reference 
values, contributing to a potential underestimate or overestimate of the toxicity caused 
by inputs originating from the Site. 

Regarding the third uncertainty, there is variability in the responses of the OU-4 
sediments around the central-tendency concentration-response curves for each 
endpoint (see Figures B-3 and B-4 in Appendix B).  Furthermore, there is variability in 
the toxicity responses for repeated testing of a given sediment (see Appendix B and 
below).  Therefore, there is statistical uncertainty in the EC0*, EC10*, EC20*, and 
EC50* values listed in Table B-1 (Appendix B). 

Regarding the fourth uncertainty, results of sediment toxicity tests can be highly 
variable for some endpoints, even when conducted in the highly-skilled laboratories 
that conducted the tests with OU-4 sediments (Appendix B).  For example, the OU-4 
tests were conducted in three batches, each with its own control sediment (but the 
same sediment was used as a control in all three batches).  The variation among the 
three control responses for the 23 endpoints ranged from 1.3% to 137% of the mean of 
the three results (Appendix B).  In general, survival and hatch-percentage endpoints 
varied by relatively small percentages (1.3 to 4.4%), growth endpoints varied by 
intermediate percentages (18 to 80%), and reproduction endpoints varied by 
intermediate to large percentages (25 to 137%).  Given this sometimes large variability 
in control responses for a toxicity endpoint, large variability can also be expected in 
responses of organisms exposed to OU-4 sediments.  For example, for the one OU-4 
sediment that was repeat-tested two months apart in the same laboratory, the 
difference in control-normalized response for the 12 endpoints ranged from 0.2% to 
74% of the mean of the two results.  Six (50%) of those endpoints had differences that 
were less than 20% of the mean control-normalized response, and five (42%) had 
differences between 20 and 50% of the mean control-normalized response.  The 
median difference was 22.4%.  Therefore, when comparing any one response 
percentage to a specified threshold for significant effects (e.g., an EC0*, EC10*, 
EC20*, or EC50*), it should be recognized that the “true” toxicity of that sediment might 
be accurately estimated, considerably underestimated, or considerably overestimated 
by the result from a single toxicity test. In contrast, the regression-based predictions of 
PCB concentrations that cause a specified percentage response are central-tendency 
estimates that tend to “average-out” that variability, making the regression-based 
predictions of effect percentages less uncertain than the results from any single 
sediment toxicity test. 
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Regarding the fifth uncertainty, the OU-4 sediments used in the toxicity tests were 
collected in August 2010 but were not tested until November 2010 (the first cycle of 
testing) or January 2011 (the second cycle of testing).  Those intervening periods 
exceeded the maximum eight-week hold time recommended by USEPA (2000) before 
sediment toxicity tests should be started.  During storage, the chemical characteristics 
of the sediments might have changed, thus altering the concentrations and/or 
bioavailability of the PCBs and other potential contributors to toxicity.  However, those 
delays were decided to be necessary: (1) to provide time for chemical analyses of the 
sediments, so informed decisions could be made about which sediments to test in 
which batch, and (2) because the two contracted laboratories did not have enough 
capacity to conduct all the toxicity tests in one batch (i.e., a minimum two-month 
interval was needed between batches to allow the C. dilutus tests in the first batch to 
be completed before starting the second batch of tests).  The extended hold times 
were deemed acceptable because the primary goal of the testing was to develop 
generic concentration-response relationships of toxicity versus PCB concentration (for 
extrapolation to all OU-4 sediments not only those sediments that were tested) and 
was not to specifically characterize the “true” toxicity of any given OU-4 sediment. 
Therefore, although changes in the chemistry of sediments that are stored beyond the 
eight-week hold time can contribute to interpretation uncertainties, the uncertainty is 
less when the results of the toxicity tests are used to develop concentration-response 
relationships (as in this application) than when they are used to decide whether a 
specific sediment is toxic when tested after its hold time has been exceeded (which 
was not the purpose of these toxicity tests).  

6.3.3.2 TECs and PECs 

Consensus-based sediment guidelines were evaluated by MacDonald et al. (2000a,b) 
to determine if they would be effective tools for predicting sediment quality benchmarks 
in freshwater ecosystems. The TEC is defined as the concentration below which 
adverse effects are not expected to occur, and the PEC is the concentration above 
which adverse effects are expected to occur. These levels were derived using an 
averaging approach based on similar thresholds from the following published sources: 

• Effects-Level SQGs (threshold effects levels [TELs] and probable effects levels 
[PELs]; Smith et al. 1996) 

• Hyalella azteca Effects-Level SQGs (TEL-HA28 and PEL-HA28; Ingersoll et al. 
1996 and USEPA 1996) 

• Effects-Range SQGs (effects range low and effect range median; Long and 
Morgan 1991) 
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• Screening-Level Concentration SQGs (lowest effect levels and severe effect 
levels; Persaud et al. 1993)  

• Sediment Quality Advisory Level SQGs (minimum effect thresholds, toxic effect 
thresholds, effects concentration and EC, MENVIQ; Environment Canada and 
Ministere de l’Envionnement du Quebec 1992) 

Based on the evaluation criteria, TECs and PECs for most of the individual chemicals 
and mixtures were considered reliable as predictive tools (i.e., predictive ability was 
greater than 75%).  This reliability was associated with the narrative intent of TECs and 
PECs (i.e., sediment samples were predicted not to be toxic if the measured 
concentration of a chemical was less than its corresponding TEC and, similarly, 
sediment samples were predicted to be toxic if the measured concentration of a 
chemical was greater than its corresponding PEC).  However, MacDonald et al. 
(2000b) acknowledged that sediment samples with concentrations of a chemical that 
lie between its corresponding TEC and PEC values could not be predicted as being not 
toxic or toxic.  Thus, the true toxicity threshold (i.e., no observed effect concentration) 
theoretically lies between the TEC and PEC. 

There is significant uncertainty inherent in all of the approaches developed based on 
empirical data relationships and, consequently, compound-specific values can vary by 
several orders of magnitude depending on the intent of their use and the derivation 
procedure (MacDonald et al. 2000b; Smith et al. 1996).  Empirical approaches may not 
reflect contaminant-specific response thresholds (due to un-addressed co-contaminant 
and chemical mixture issues), and they do not incorporate site-specific factors that 
influence bioavailability (MacDonald et al. 2000a,b; DiToro et al. 1991).  For these 
reasons, these screening values are likely to overestimate toxicity, as demonstrated 
specifically with Anniston OU-4 sediments in Appendix B.  

6.3.3.3 Avian TRVs 

As discussed in Section 5, one of the primary uncertainties associated with avian PCB 
TRVs is determining if identified receptors might be highly sensitive to PCBs (i.e., 
chicken-like).  For avian receptors, a large number of the available toxicity studies have 
been conducted using the domestic chicken and other species as the test species. 
Based on review of the data, the chicken appears to be substantially more sensitive to 
PCBs than all of the other avian species tested.  As such, TRVs based on domestic 
chicken studies were developed to represent the high end of the range of sensitivity for 
all potential species.  A second set of TRVs were developed to represent the mid-
range of sensitivity.  Recent research conducted by Dr. Kennedy at the University of 
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Ottawa indicates that the vast majority of wild species are not expected to be chicken-
like in their sensitivity to PCBs (Farmahin et al 2012).  Specifically, genetic sequence of 
the AHR for the spotted sandpiper, the tree swallow, and the mallard have been 
determined and all three species were found to be have moderate or low sensitivity to 
DLCs.  The pied-billed grebe has not been tested, but seven duck species have been 
tested and all had either moderate or low sensitivity.  Additional detail regarding Dr. 
Kennedy’s research and species sensitivity to PCBs is provided in Section 5.2 and 
Appendix C.  Thus, the mid-range sensitivity TRVs are expected to be more 
representative of wild birds found along the OU-1/OU-2 site area. 

For development of the high-sensitivity (i.e., chicken) tPCB TRVs, a total of seven 
studies were evaluated.  Based on the available data, the lowest LOAEL of 0.13 
mg/kg-d for reduced hatchability in chickens, reported by Lillie et al. (1974) was 
selected.  While the relevance of this endpoint to population level effects is uncertain, 
the LOAEL was selected for conservatism.  No NOAEL was measured in this study, 
thus the NOAEL was extrapolated by dividing the selected LOAEL by a factor of 3.  
The extrapolated NOAEL of 0.043 mg/kg/day is lower than the observed NOAEL from 
Scott 1977 of 0.065 mg/kg/day and indicates that an extrapolation factor of 3 is 
conservative.  These values are the lowest values from the available literature and are, 
therefore, likely to be conservative TRV values.  

A total of nine studies were evaluated to develop mid-range sensitivity (i.e., non-
chicken) tPCB TRVs.  Based on the available data, the lowest LOAEL of 1.4 mg/kg-d 
for reduced egg production in mourning doves (Koval et al. 1987 ) was selected for a 
representative low-effect threshold for the mid-range of sensitivity.  While this study 
was not designed to measure this endpoint and did not provide statistical evaluation of 
egg production, this value is similar to other observed LOAELs (e.g., study with ring-
necked pheasants by Dahlgren et al. 1972: LOAEL 1.8 mg/kg) and was selected for 
conservatism.  Because only a single unbounded NOAEL below this LOAEL was 
available in the literature (McLane and Hughes 1980 – 0.41 mg/kg/day), the NOAEL 
TRV of 0.47 mg/kg/day was extrapolated by dividing this LOAEL by a factor of three. 
While this may create some uncertainty surrounding the exact no-effect threshold level, 
this is not anticipated to underestimate risk to moderate or low sensitivity avian species 
because the selected NOAEL is bounded closely by the observed NOAEL and by 
TRVs developed for the more sensitive chicken species.  Therefore, these mid-range 
sensitivity TRVs, including the extrapolated NOAEL, are expected to be conservative, 
and any uncertainty should overestimate risks to moderate or low sensitivity avian 
species considered in this OU-1/OU-2 SERA. 
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For mercury, the primary uncertainty associated with the selected TRVs is the fact that 
the selected values are based on studies in which exposure was solely to 
methylmercury.  This likely over estimates potential toxicity to identified receptors as 
the complete dose would not be expected to consist of methylmercury (e.g., the portion 
coming from incidental sediment ingestion). 

6.3.3.4 Mammalian TRVs 

For PCBs, a total of ten studies was evaluated to develop the TRV values for small 
mammals.  Based on the available data, the lowest LOAEL of 0.68 mg/kg-d based on 
reduced mouse birth and weaning weight and reduced number weaned per month 
(McCoy et al. 1995) was selected as the representative low-effect threshold. Only one 
bounded NOAEL and LOAEL value was available; however, the NOAEL was higher 
than the TRV selected for the LOAEL.  Therefore, a NOAEL TRV threshold was 
extrapolated by dividing this LOAEL by a factor of three.  While this may create some 
uncertainty surrounding the exact no-effect threshold level, this is not anticipated to 
underestimate risk to small mammalian species, as this value is well below the other 
NOAEL values in the small mammal toxicity dataset considered. 

For mercury, as discussed above for birds, the primary uncertainty associated with the 
selected TRVs is the fact that the selected values are based on studies in which 
exposure was solely to methylmercury.   

6.4 Risk Findings 

The findings of the risk assessment for the OU-1/OU-2 portion of Snow Creek are 
presented below and consider the habitat quality/connectivity and well as key 
uncertainties associated with the SSRBC calculations and comparisons. 

6.4.1 Survival, Growth, and Reproduction of Benthic Invertebrate Communities 

For PCBs, the comparison of the EC0* toxicity values (i.e., the EC0* result for the most 
sensitive endpoint and species from the site-specific toxicity testing) to sediment 
concentrations shows that 74% of the sample locations exceed this value (Table 6-4), 
while 47% exceeded the EC20*  (i.e., the EC20* result for the most sensitive endpoint 
and species from the site-specific toxicity testing).  Concentrations are generally higher 
in the upstream portion of the creek, near the confluence of the 11th Street Drainage 
Ditch and the culverts at the Highway 202 underpass.  Downstream of Highway 202, 



 
 
 
 
 
 
 
 
 

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\3341311214_Anniston OU1-2 SERA_FINAL122313.doc 6-22 

 
SERA for the OU-1/OU-2 
Portion of Snow Creek 
Anniston PCB Site 
Anniston, Alabama 

where habitat is even more fragmented, there are only five exceedances of the EC20* 
toxicity value. 

For metals, a number of sample locations exceeded both low and high benchmarks 
(Table 6-4). It is important to note that metal concentrations upstream of the 11th Street 
Drainage Ditch confluence with Snow Creek, and hence upstream of runoff from the 
plant (OU-3), also exceed benchmarks.  In many cases, these upstream 
concentrations are higher than concentrations downstream of the 11th Street Drainage 
Ditch.  As with PCBs, some of the highest metal concentrations are associated with 
samples collected in or near the culverts at the Highway 202 underpass (Figures 3-1a, 
3-1b, and 3-2). This finding is more likely related to the sediment trap aspects of the 
culverts than a relationship between PCBs and the other constituents that could 
otherwise be inferred.  

6.4.2 Protection of Local Populations of Aquatic Feeding Birds 

For PCBs, the spotted sandpiper and the tree swallow indicate the highest potential for 
risk (i.e., had the lowest SSRBCs), followed by the pied-billed grebe and  the mallard.  
Assuming an omnivorous diet for the mallard (Section 6.3.1.3), the mallard also 
indicates a similar level of risk to the sandpiper and tree swallow.  Table 6-4 
summarizes the number of samples that exceeded each SSRBC.  The spotted 
sandpiper and the tree swallow are moderately sensitive species based on AHR 
genetic sequences (see Section 5.2). As such, the mid-range sensitivity SSRBCs apply 
for these species.  The LOAEL SSRBCs are 1.5 and mg/kg and 3.1 mg/kg, 
respectively, for the tree swallow and the sandpiper.  Most of the sediment samples 
exceed the SSRBC for the tree swallow and a little over half exceed the SSRBC for the 
sandpiper.  The SSRBC exceedances for the sandpiper are generally near the 
confluence of the 11th Street Drainage Ditch and Snow Creek and the culverts at the 
Highway 202 underpass.  There are eight exceedances of the LOAEL SSRBC 
downstream of the Highway 202 underpass (Figure 3-1b).  The mallard and the grebe 
are also expected to be mid-range or low sensitivity species.  The LOAEL SSRBs for 
these species are not exceeded downstream of the Highway 202 underpass.  For any 
high sensitivity avian species that may be present within the OU-1/OU-2 portion of 
Snow Creek, the majority of samples exceed both NOAEL and LOAEL SSRBCs 
indicating risk from PCBs to these potential receptors if site use is high. 

For metals, LOAEL SSRBCs are primarily exceeded near the confluence of the 11th 
Street Drainage Ditch and Snow Creek and the culverts at the Highway 202 
underpass.  However, three samples collected by USEPA within an industrial area of 
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the OU-1/OU-2 site area indicate concentrations of several metals greater than the 
most conservative SSRBCs.  Specifically, sample CA-25-EPA-43166-2503 contains 
the highest lead concentration by 5 to 10 fold and relatively high concentrations of 
barium, chromium, manganese and nickel.  Based on the relatively low concentration 
of PCBs detected in this sample (0.75 mg/kg), the Site contribution to this sample is 
uncertain.  In addition, with the exception of mercury, metals concentrations upstream 
of the Site are similar or greater than many concentrations measured within the OU-
1/OU-2 site area and also exceed SSRBCs. 

As described in Appendix D, TEQ for PCDD/DFs exceeded SSRBCs only when the full 
reporting limit was include for non-detected PCDD/DF congeners and these 
exceedances were less than a factor of 2.  Total TEQ concentrations (inclusive of 
PCDD/DFs and DL-PCBs) in one of the two PCDD/DF samples (S-MED-1) exceeded 
SSRBCs for the tree swallow5, which was assumed to consume 100 percent emergent 
insects. The uncertainties associated with the emergent insect BAF and the use of one 
half reporting limit for non-detected PCB congeners are discussed in Section 6.3.2 and 
Appendix D, respectively.  

6.4.3 Protection of Local Populations of Aquatic Feeding Mammals 

For PCBs, the little brown bat indicated the highest potential for risk (i.e., had the 
lowest SSRBCs), followed by the muskrat, and lastly the raccoon.  Assuming an 
omnivorous diet including mollusks for the muskrat, the SSRBCs are lower but still 
greater than those of the bat.  Table 6-4 summarizes the number of samples that 
exceeded each SSRBC. The LOAEL SSRBCs are 1, 8, and 12 mg/kg respectively, for 
the bat, raccoon and muskrat. For the bat, most samples exceeded this SSRBC.  For 
the muskrat and raccoon, as discussed above, the sediment samples that exceed 
these SSRBCs are generally near the confluence of the 11th Street Drainage Ditch and 
Snow Creek and the culverts at the Highway 202 underpass. There are three low 
magnitude exceedances of these SSRBCs downstream of the Highway 202 underpass 
(Figure 3-1b). 

For barium, cobalt, mercury, and vanadium, no samples exceeded the LOAEL SSRBC 
for mammals.  For lead, only one sample exceeded the LOAEL SSRBC.  For 

                                                      

5 Both samples exceeded SSRBCs when one half the reporting limit was substituted 
for non-detected PCB congener concentrations. (See appendix D).   
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manganese and chromium, all OU-1/OU-2 site area samples exceeded the lowest 
LOAEL SSRBC for mammals, as did the majority of the samples upstream of the OU-
1/OU-2 site area.  As discussed above, this indicates that the sources of these metals 
may not be OU-1/OU-2 related.  

TEQ for PCDD/DFs exceeded SSRBCs only when the full reporting limit was include 
for non-detected PCDD/DF congeners and these exceedances were less than a factor 
of 2. Total TEQ concentrations (inclusive of PCDD/DFs and DL-PCBs) in one of the 
two PCDD/DF samples (S-MED-1), exceeded SSRBCs for the little brown bat5, which 
was assumed to consume 100 percent emergent insects. The uncertainties associated 
with the emergent insect BAF and the use of one half reporting limit for non-detected 
PCB congeners are discussed in Section 6.3.2 and Appendix D, respectively.   

6.4.4 Summary 

In summary, risk to benthic invertebrates from exposure to PCBs and some metals in 
localized areas within OU-1/OU-2 portion of Snow Creek (i.e., primarily near the 
confluence of the 11th Street Drainage Ditch and Snow Creek and the culverts at the 
Highway 202 underpass) is possible. Risk to populations of avian and mammalian 
species that may reside or forage within this area is unlikely because habitat 
constraints likely limit exposure to large numbers of receptors for extended periods of 
time.  Some risk to individual birds is possible from exposure to PCBs, chromium, lead, 
manganese, mercury, nickel, vanadium, and total TEQ and some risk to individual 
mammals is possible from exposure to PCBs, chromium, manganese, nickel, and total 
TEQ.  These risk estimates are considered conservative and likely overstate the 
potential for adverse effects on local populations of receptors in the OU-1/OU-2 site 
area. 
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Tables 

 



(conducted using USEPA Rapid Bioassessment Protocols)

SC-STA-1 SC-STA-2 SC-STA-3 SC-STA-4 SC-STA-5

Epifaunal Substrate/Available Cover 8 11 17 12 17
Pool Substrate Characterization 14 8 7 8 4
Pool Variability 3 4 8 11 15
Sediment Deposition 14 12 17 14 17
Channel Flow Status 17 17 17 17 18
Channel Alteration 14 17 18 18 9
Channel Sinuosity 5 6 3 4 6
Bank Stability

Right Bank (10 - 0) 9 9 7 10 10
Left Bank (10 - 0) 9 9 10 10 10

Vegetative Protection
Right Bank (10 - 0) 9 9 7 10 9
Left Bank (10 - 0) 8 8 10 9 7

Riparian Vegetative Zone Width
Right Bank (10 - 0) 6 6 1 5 2
Left Bank (10 - 0) 6 5 2 2 1

TOTAL SCORE 122 121 124 130 125

Footnotes:
1Habitat assessment conducted in 2005.  A detailed description of methods and results is provided in BBL (2005).
2Protocol based on Barbour et al. (1999).

Acronyms and Abbreviations:
OU = Operable Unit
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:

Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: 

Periphyton, Benthic Macroinvertebrates and Fish. Second Edition. EPA 841-B-99-002. U.S. Environmental Protection Agency; Office of 
Water; Washington, DC.

Table 2-1

Summary of Aquatic Habitat Assessment
1

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Habitat Parameters - Low Gradient 

Streams Reaches

Condition Category & Score
2
 for Each Survey Location

Optimal (20 - 16) --- Suboptimal (15 - 11) --- Marginal (10 - 6) --- Poor (5 - 0)

BBL. 2005. Screening Level Risk Assessment (SLERA) for Operable 
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(conducted using Kansas Parks Method)

Survey Location Habitat Type

Evaluation 

Key

KP 

Optimum 

Habitat 

Score

KP 

Value 

Score 
(2)

Site-Specific 

Interspersion 

Factor 
(3)

Modified 

KP Value 

Score Adjacent Habitat

Adjusted 

Habitat Quality 

Rating 
(4)

SC-1 East Bank Mowed Field Odd Area 10 3.0 -1.0 2.0 Residential development and a park Poor
SC-1 West Bank Mowed Field Odd Area 10 2.5 -1.0 1.5 Residential homes and roads Poor
SC-2 East Bank Narrow (30-ft) riparian corridor Odd Area 10 2.5 -1.0 1.5 Residential development Poor

SC-2 West Bank Narrow (30-ft) mowed field Odd Area 10 2.0 -1.0 1.0 Residential development and road 
ditches Poor

SC-3 East Bank Narrow (20-ft) upland Woodland 10 4.75 -1.0 3.75 Abandoned construction yard Fair

SC-3 West Bank Narrow (10-ft) riparian upland Woodland 10 3.75 -1.0 2.75
Riprapped embankment of railroad 
ROW Poor

SC-4 East Bank Narrow (20-ft) steep slope Odd Area 10 4.0 -1.0 3.0 15-ft wide mowed area adjacent to a 
parking lot Poor

SC-4 West Bank Junkyard Woodland 10 5.25 -1.0 4.25 No access Fair
SC-5 East Bank Narrow (10-ft) railroad ROW Woodland 10 4.5 -1.0 3.5 Railroad line Fair
SC-5 West Bank Narrow (10-ft) forest edge Woodland 10 4.5 -1.0 3.5 Parking lot Fair
OU-1/OU-2 Average 3.8 2.9 Poor

Footnotes:
1 Habitat assessment was conducted in 2005.  A detailed description of methods and results is provided in BBL (2005).
2 The KP Value Score is the habitat quality score resulting from the characteristics of the highest quality habitats in the evaluation area.  
3 A site-specific interspersion factor was developed and applied to the KP Value score to account for the developed, urban nature of the land use bordering Snow Creek.
4 The Adjusted Habitat Quality Rating is the qualitative ranking of habitat quality reflected by the Modified KP Value score. Scores that fall within established ranges in the KP Method are
   ranked as follows:

KP Value Score range Rank

 1.0 - 3.0 poor
 3.1 - 5.5 fair
 5.6 - 7.9 good 

 8.0 - 10.0 excellent

Acronyms and Abbreviations:

ft = foot/feet
KP = Kansas Parks
OU = Operable Unit
PCB = polychlorinated biphenyl
ROW = right of way

Reference:

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Summary of Terrestrial Habitat Assessment
1

Table 2-2

BBL. 2005. Screening Level Risk Assessment (SLERA) for Operable Units 1, 2, and 3 of the Anniston PCB Site. Revision 1. December.
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Summary of Wildlife Observations in Snow Creek

Observation Location
1

SC-STA-1 SC-STA-2 SC-STA-3 SC-STA-4 SC-STA-5

Previous 

Survey 

Observation

Birds

American robin Turdus migratorius CA FE CA OB
Bank swallow Riparia riparia OB
Barn swallow Hirundo rustica FG FG FG FE
Belted kingfisher Megaceryle alcyon FL FL
Blue jay Cyanocitta cristata RS OB
Brown thrasher Toxostoma rufum FG
Carolina chickadee Poecile carolinensis FG OB
Chimney swift Chaetura pelagica FG FG
Common grackle Quiscalus quiscula FE FG FL OB
Cuckoo Cuculus sp. OB
Eastern bluebird Sialia sialis OB
European starling Sturnus vulgaris FE FL RS FG FL OB
Gray catbird Dumetella carolinensis CA CA
Great blue heron Ardea herodias OB
House sparrow Passer domesticus RS RS
Mourning dove Zenaida macroura RS OB
Northern mockingbird Mimus polyglottos CA CA CA CA CA OB
Northern cardinal Cardinalis cardinalis CA CA OB
Phoebe Sayornis phoebe FG
Red-tailed hawk Buteo jamaicensis

Red-winged blackbird Agelaius phoeniceus CA
Rock pigeon Columba livia FL FL
Song sparrow Melospiza melodia CA OB
Tree swallow Tachycineta bicolor FG FG NE
White-breasted nuthatch Sitta carolinensis OB
Northern flicker (yellow-shafted) Colaptes auratus CA

Table 2-3

Common Name Scientific Name

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama
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Summary of Wildlife Observations in Snow Creek

Observation Location
1

SC-STA-1 SC-STA-2 SC-STA-3 SC-STA-4 SC-STA-5

Previous 

Survey 

Observation

Table 2-3

Common Name Scientific Name

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Mammals

Domestic cat Felis domestica TR
Domestic dog Canis domestica TR
Harvest mouse Reithrodontomys humulis

Muskrat Ondatra zibethica FG DHB TR
Rat Rattus norvegicus TR TR TR
Bat Microchiroptera sp. FL

Herptiles

Musk turtle Sternotherus odoratus FG
Gulf Coast spiny softshell Apalone spinifera aspera FG OB OB
Copperhead Agkistrodon contortix FG RS
Cottonmouth Agkistrodon piscivorus FG

Amphibians

American toad Bufo americanus OB 
Bull frog Rana catesbeiana CA
Green frog Rana clamitans melanota CA OB
Southern leopard frog Rana sphenocephala CA
Southern two-lined salamander Eurycea cirrigera OB

Crustaceans

Crayfish Astacoidea sp. DHB OB OB OB

Acronyms and Abbreviations: Wildlife Observation Codes:

OU = Operable Unit CA = Calling FG = Foraging OB = Observed
PCB = polychlorinated biphenyl DHB = Den, Hut, Burrow FL = Flight RS = Resting/Perching

FE = Feeding NE = Nest TR = Tracks

1
Observations at Locations:

Reference:

SC-STA-1 through SC-STA-5 were made during the 2005 Biological Survey. Previous observations were made during survey work conducted in 
2001, 2002, and 2003. A detailed description of methods and results is provided in BBL (2005).

BBL. 2005. Screening Level Risk Assessment (SLERA) for Operable Units 1, 2, and 3 of the Anniston PCB Site. Revision 1. December.

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\Tables\3341311214_OU1-2 SERA Tables2-1_through_2-3 Final_121913.xls Page 2 of 2



Constituent
Sample 

Size
Minimum Maximum Mean Median Variance

Standard 

Deviation
95% UCL

2

tPCB 43 0.66 60 8.9 4.0 134 12 12
Barium 12 52 577 163 102 23168 152 255
Chromium 12 28 670 130 51 34604 186 364
Cobalt 12 2 89 19 13 546 23 33
Lead 12 15 510 92 53 18108 135 177
Manganese 12 340 4610 1661 1005 2169408 1473 2643
Mercury 12 0.013 2.2 0.40 0.20 0.37 0.61 0.82
Nickel 12 12 92 32 19 860 29 50
Vanadium 12 5.7 64 28 21 350 19 40

Acronyms and Abbreviations:

OU = Operable Unit
PCB = polychlorinated biphenyl
tPCB = total polychlorinated biphenyl
UCL = upper confidence limit
H-UCL = UCL based on Land's H-statistic
Sd = standard deviation

Footnotes:
1 Soil depth of 0-2 inch interval was used when multiple depths were sampled.
2 95% UCL calculated using ProUCL Version 4.1.01.

95% Approximate Gamma UCL
95% Approximate Gamma UCL
95% Approximate Gamma UCL

Table 3-1

95% Approximate Gamma UCL
95% Chebyshev (Mean, Sd) UCL
95% Approximate Gamma UCL
95% H-UCL
95% Approximate Gamma UCL

Summary Statistics for Sediment Data
1

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

95% Approximate Gamma UCL

95% UCL Method
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Location ID

Sample ID S50048 S50049 S50050 S50051 S50052 S50053

Sample Date 3/16/2007 3/16/2007 6/8/2007 6/8/2007 6/20/2007 6/20/2007

Total Suspended Solids Acute Chronic 310 64 496

Barium µg/L NC NC 92.9 25.6 24.1 201 
Chromium µg/L 16 11 10.8 2 2.2 32.9 
Cobalt µg/L NC NC 5 1.9 1.9 12.2
Lead µg/L 65 2.5 28.6 4.8 4.2 96.4 
Manganese µg/L NC NC 640 72.8 68.5 2400 
Mercury µg/L 1.4 0.77 0.15 0.018 0.018 0.43 
Nickel µg/L 470 52 8.2 2.4 2.4 23.2
Vanadium µg/L NC NC 16.4 4.8 4.1 33.9
Total Aroclor PCBs µg/L NC 0.014 0.51 0.5 0.5 0.54

Total Homolog PCBs1 µg/L NC 0.014 0.4 0.59 0.40 0.17
2,3,7,8-TCDD2 pg/L 100,000    10 0.57 0.57 0.59 0.84

WHO Dioxin TEQ2 pg/L 100,000    10 5.47 8.57 2.74 21.9

Notes:

NC = no criterion available
na = not available
OU = operable unit
PCB = polychlorinated biphenyl values in italics indicate non-detected results - value shown is the maximum reporting limit

pg/L = picograms per liter
PCDD/PCDF = polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran 
TEQ = 2,3,7,8-TCDD Toxic Equivalents (TEQs are based on mammalian toxic equivalency factors [Vandenberg 2006])
WHO = World Health Organization.  
µg/L = micrograms per liter
Water Quality Criteria for lead and nickel are hardness dependent. Values presented assume a hardness of 100 mg/l CaCO3.
1 Total PCBs calculated 0 for non-detected homologs when at least one homolog was detected.

                = exceeds acute (and chronic) criterion
                = exceeds chronic criterion

2 Criteria for 2,3,7,8-TCDD and TEQ are taken from USEPA Region 4 Freshwater Screening Values for Hazardous Waste Sites (USEPA 2001). TEQs calculated by summing 
PCDD/PCDF congeners using 1/2 sample reporting limit for non-detected results

Table 3-2

OU-1/OU-2 Investigation Whole Water Surface Water Data for Snow Creek

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Units

National Ambient Water 

Quality Criteria

Oxford Park
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Sampling Location

Flow 

Event 

Type Date

Flow 

(cfs)

TSS   

(mg/L)

Particulate 

Total PCB 

(mg/kg)

Calculated 

Whole Water 

PCB (µg/L)

14th Street (Upstream) June 21,1999 0.02 66 11.7 0.772
16th Street (Upstream) June 21,1999 1.2 52 0.9 0.045

March 22-23, 1999 16 17 9.9 0.168
May 3-4,1999 5.0 20 2.7 0.054

May 26-27,1999 3.4 2.5* 1.0 0.002
June 14,1999 2.6 2.5* 0.9 0.002

September 27-28,1999 1.6 2.5* 0.2 0.000
January 18,2000 2.9 2.5* 16.4 0.041

High April 27,1999 205 230 3.7 0.851
April 27,1999 135 280 3.3 0.930

January 19, 2002 480 270/290 5.2 1.196
January 25, 2002 257 78/250 6.0 0.984
February 6, 2002 221 41/35 5.9 0.224
March 12, 2002 154 620 7.5 4.650
March 30, 2002 224 400/390 2.8 1.086

May 3, 2002 146 290/390 0.5 0.173
June 4, 2002 133 480/350 1.7 0.685

June 14, 2002 118 180/270 0.3 0.060
July 10, 2002 206 220/230 5.4 1.215

August 17, 2002 152 110/120 1.1 0.121
August 28, 2002 154 270/280 4.1 1.130

September 22, 2002 214 230/210 1.6 0.359
September 25, 2002 214 100 6.3 0.630

October 29, 2002 164 450/400 2.5 1.075
October 29, 2002 162 150/140 3.6 0.515

November 11, 2002 299 340/310 5.7 1.853
November 15, 2002 172 170/160 5.0 0.825

Notes:

cfs = cubic feet per second
mg/L = milligrams per liter
µg/L = micrograms per liter
mg/kg = milligrams per kilogram
OU = Operable Unit

RCRA = Resource Conservation and Recovery Act

Flows at Oxford Park were calculated from stage data.
The total PCB concentration was calculated as the sum of detected aroclors.
* - TSS was not detected above the 5 mg/L detection limit. The value 2.5 represents one half the detection limit.
            = exceeds chronic criterion of 0.014 µg/L

TSS = Total Suspended Solids - Results for the Oxford Park location may include duplicate measurements from a 
single composite sample collected from the automated sampling unit.

Snow Street

Oxford Park

Base

High

Total PCB = total polychlorinated biphenyl calculated as the sum of PCB Aroclors, assuming 1/2 the sample reporting limit for non-
detected results

Base

Table 3-3

Summary of RCRA Program Calculated Surface Water Data for Snow Creek

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama
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Sediment Aquatic Plants

Emergent 

Insects

Benthic 

Invertebrates Crayfish Mollusks Frog Snake

ELA-01-55 0.53 0.63 0.67 1.6 1.3 10 na 45
ELA-01-56 0.26 0.37 0.96 0.90 0.83 11 na 35
ELA-01-57 1.97 0.58 1.2 0.91 1.1 6.1 na 35
ELA-01-58 2.65
ELA-01-59 0.82
ELA-01-60 2.37
HHFL-04 1.31
ELA-02-61 3.90 0.25 0.74 0.80 0.24 12 5.4 26
ELA-02-62 2.37 0.036 0.83 0.81 0.51 8.4 5.3 na
ELA-02-63 2.99 0.042 1.4 1.0 1.3 14 na na
ELA-02-64 3.17
ELA-02-65 1.19
ELA-02-66 1.10
ELA-03-67 4.20 0.33 0.71 0.74 0.68 11 na 30
ELA-03-68 0.98 0.24 0.95 0.94 0.76 11 na 48
ELA-03-69 2.04 0.042 1.2 0.61 0.87 12 na 55
ELA-03-70 0.04
ELA-03-71 0.10
ELA-03-72 0.36
EMA-01-01 1.22 0.041 0.31 1.6 2.6 4.9 2.4 122
EMA-01-02 0.70 1.1 0.55 1.3 2.6 4.6 2.6 na
EMA-01-03 1.14 0.39 0.69 1.2 na 6.3 na na
EMA-01-04 0.36
EMA-01-05 1.30
EMA-01-06 2.27
HHFL-05 0.23
EMA-02-07 2.37 1.7 0.68 2.0 2.1 7.3 3.4 19
EMA-02-08 1.31 1.2 0.73 1.9 na 6.4 2.9 na
EMA-02-09 5.15 0.054 0.58 1.9 0.89 6.2 na na
EMA-02-10 2.27
EMA-02-11 1.95
EMA-02-12 3.64
C-064-SED-1 0.11
C-065-SED-3 0.20
EMA-03-31 0.23 0.059 0.81 1.4 1.8 12 4.5 na
EMA-03-32 0.02 0.44 0.80 2.0 1.5 10 3.1 na
EMA-03-33 0.38 0.39 1.0 1.2 1.1 12 na na
EMA-03-34 0.69
EMA-03-35 3.90
EMA-03-36 1.51
EUA-01-19 1.10 0.87 2.7 3.5 1.8 11 15 26
EUA-01-20 3.08 0.41 0.36 0.96 3.2 6.3 18 na
EUA-01-21 0.81 0.88 0.31 0.98 1.6 5.9 na na
EUA-01-22 1.96
EUA-01-23 0.35
EUA-01-24 2.83
C-001-SED-4 1.88
EUA-02-43 1.93 0.65 27 0.86 3.8 14 9.5 167
EUA-02-44 0.40 0.67 23 2.9 3.3 17 2.5 na
EUA-02-45 1.51 0.80 18 1.3 2.2 12 na na
EUA-02-46 0.26
EUA-02-47 1.63
EUA-02-48 0.87
C-005-SED-1 0.23
C-008-SED-2 0.34
C-008-SED-4 0.50
C-009-SED-1 2.13
C-010-SED-4 0.42
EUA-03-25 1.24 0.76 25 1.1 1.3 17 17 na
EUA-03-26 1.45 1.2 23 2.3 na 15 38 na
EUA-03-27 0.28 1.2 20 1.3 na 8.8 5.6 na
EUA-03-28 0.36
EUA-03-29 2.35
EUA-03-30 0.42
C-017-SED-2 8.90
C-021-SED-4 1.22

Table 3-4

Summary of PCB Sediment and Tissue Data Used for Bioaccumulation Factor Development

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

EDR BSA

Sediment 

Location

PCB Results (mg/kg dry weight)
1
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ELA-01

ELA-02

ELA-03
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EUA-03
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Sediment Aquatic Plants

Emergent 

Insects

Benthic 

Invertebrates Crayfish Mollusks Frog Snake

Table 3-4

Summary of PCB Sediment and Tissue Data Used for Bioaccumulation Factor Development

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

EDR BSA

Sediment 

Location

PCB Results (mg/kg dry weight)
1

ERA-01-49 0.021 0.042 0.16 0.15 na 0.28 na 1.3
ERA-01-50 0.027 0.040 0.16 0.12 na 0.27 na 1.2
ERA-01-51 0.019 0.040 0.18 0.14 na 0.11 na 0.21
ERA-01-52 0.020
ERA-01-53 0.024
ERA-01-54 0.037
ECO-REF-01 0.029
ERA-02-13 0.017 5.1 0.089 0.069 0.064 0.14 0.063 0.074
ERA-02-14 0.036 0.037 0.09 0.13 0.051 0.15 0.14 na
ERA-02-15 0.040 0.051 0.07 0.15 0.063 0.11 na na
ERA-02-16 0.024
ERA-02-17 0.021
ERA-02-18 0.022
ECO-REF-02 0.029
ERA-03-37 0.055 0.042 0.24 0.16 na 0.15 0.06 0.028
ERA-03-38 0.030 0.039 0.17 0.18 na 0.14 na 4.5
ERA-03-39 0.036 0.039 0.16 0.17 na 0.13 na na
ERA-03-40 0.020
ERA-03-41 0.021
ERA-03-42 0.047
ECO-REF-03 0.025

General Notes:

Red text indicates value is shown at half the reporting limit.
Total PCB calculated as non-detect = 0 if one or more Aroclor or homolog detected; if all are non-detect then one-half the highest 
   reporting limit for individual Aroclor or homolog shown in red.
Footnote:

Acronyms and Abbreviations:

BSA = biological sampling area na = no sample acquired in specified area
EDR = ecologically distinct reach OU = Operable Unit
mg/kg = milligrams per kilogram PCB = polychlorinated biphenyl

1 Sediment, crayfish tissue, and mollusk tissue concentrations were measured as aroclors while all other tissue
concentrations were measured as homologues.
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Sediment

Aquatic 

Plants

Emergent 

Insects

Benthic 

Invertebrates Crayfish Mollusks Frog Snake

ELA-01 ELA-01-55 0.35 0.046 0.16 0.36 0.72 0.56 na 0.78
ELA-01-56 0.19 0.052 0.21 0.36 0.26 0.80 na 1.1
ELA-01-57 0.62 0.048 0.25 0.32 0.19 0.52 na 0.94
ELA-01-58 0.69
ELA-01-59 6.30
ELA-01-60 0.58
HHFL-04 0.38

ELA-02 ELA-02-61 0.91 0.092 0.14 0.27 0.29 0.78 0.56 1.9
ELA-02-62 0.75 0.069 0.19 0.58 0.20 0.85 0.32 na
ELA-02-63 0.49 0.033 0.24 0.25 0.21 1.0 na na
ELA-02-64 0.27
ELA-02-65 0.52
ELA-02-66 0.59

ELA-03 ELA-03-67 1.60 0.073 0.08 0.26 0.11 0.73 na 2.1
ELA-03-68 0.37 0.067 0.11 0.70 0.14 0.88 na 1.4
ELA-03-69 0.43 0.060 0.17 0.34 0.14 0.78 na 0.42
ELA-03-70 0.16
ELA-03-71 0.22
ELA-03-72 0.19

EMA-01 EMA-01-01 0.43 0.063 0.15 0.22 0.19 0.17 0.67 0.54
EMA-01-02 0.61 0.049 0.19 0.24 0.17 0.37 0.33 na
EMA-01-03 0.73 0.081 0.32 0.32 na 0.14 na na
EMA-01-04 0.74
EMA-01-05 0.50
EMA-01-06 0.91
HHFL-05 0.51

EMA-02 EMA-02-07 0.65 0.069 0.077 0.44 0.21 0.27 0.33 1.7
EMA-02-08 0.84 0.081 0.034 0.26 na 0.28 0.24 na
EMA-02-09 1.10 0.38 0.038 0.23 0.14 0.33 na na
EMA-02-10 0.69
EMA-02-11 0.47
EMA-02-12 0.87

EMA-03 EMA-03-31 0.30 0.049 0.15 0.30 0.12 0.42 0.28 na
EMA-03-32 0.43 0.047 0.13 0.41 0.14 0.37 0.37 na
EMA-03-33 0.45 0.049 0.12 0.28 0.20 0.36 1.8 na
EMA-03-34 0.51
EMA-03-35 0.81
EMA-03-36 0.75

EUA-01 EUA-01-19 2.60 0.049 0.13 0.13 0.12 0.14 0.63 0.88
EUA-01-20 0.83 0.040 0.10 0.19 0.13 0.14 1.0 na
EUA-01-21 2.90 0.046 0.11 0.16 0.12 0.16 na na
EUA-01-22 0.30
EUA-01-23 0.78
EUA-01-24 0.75

EUA-02 EUA-02-43 0.47 0.075 0.27 0.13 0.80 0.26 0.12 0.61
EUA-02-44 0.04 0.085 0.23 0.31 0.12 0.30 0.13 na
EUA-02-45 0.32 0.065 0.30 0.19 0.14 0.25 na na
EUA-02-46 0.05
EUA-02-47 1.00
C-005-SED-2 0.65
EUA-02-48 1.30

EUA-03 EUA-03-25 1.30 0.088 0.42 0.18 0.19 0.32 0.73 na
EUA-03-26 0.91 0.080 0.36 0.28 na 0.38 1.0 na
EUA-03-27 0.27 0.11 0.32 0.15 na 0.22 0.86 na
EUA-03-28 0.35
EUA-03-29 0.86
EUA-03-30 1.00

ERA-01 ERA-01-49 0.013 0.064 0.066 0.091 na 0.23 na 1.0
ERA-01-50 0.024 0.034 0.047 0.072 na 0.20 na 0.52
ERA-01-51 0.014 0.046 0.035 0.090 na 0.24 na 0.41
ERA-01-52 0.015
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Table 3-5 

Summary of Mercury Sediment and Tissue Data Used for Bioaccumulation Factor Development

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

EDR BSA

Sediment 

Location

Mercury Results (mg/kg dry weight)
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Sediment

Aquatic 

Plants

Emergent 

Insects

Benthic 

Invertebrates Crayfish Mollusks Frog Snake

Table 3-5 

Summary of Mercury Sediment and Tissue Data Used for Bioaccumulation Factor Development

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

EDR BSA

Sediment 

Location

Mercury Results (mg/kg dry weight)

ERA-01-53 0.016
ERA-01-54 0.027
ECO-REF-01 0.01

ERA-02 ERA-02-13 0.012 0.038 0.068 0.10 0.06 0.70 0.11 0.50
ERA-02-14 0.026 0.035 0.041 0.16 0.10 0.57 0.11 na
ERA-02-15 0.034 0.041 0.048 0.20 0.09 0.68 na na
ERA-02-16 0.015
ERA-02-17 0.016
ERA-02-18 0.015
ECO-REF-02 0.022

ERA-03 ERA-03-37 0.11 0.036 0.17 0.075 na 0.29 0.11 0.32
ERA-03-38 0.032 0.033 0.17 0.064 na 0.20 na 0.57
ERA-03-39 0.041 0.033 0.25 0.070 na 0.17 na na
ERA-03-40 0.013
ERA-03-41 0.014
ERA-03-42 0.041
ECO-REF-03 0.016

General Note:

Red text indicates value is shown at half the reporting limit.

Acronyms and Abbreviations:

BSA = biological sampling area na = no sample acquired in specified area
EDR = ecologically distinct reach OU = Operable Unit
mg/kg = milligrams per kilogram PCB = polychlorinated biphenyl
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Sample ID Barium Chromium Cobalt Lead Manganese Nickel Vanadium

ELA-01 18.95 8.15 2.45 7.05 146 2.30 5.05
ELA-02 26.90 8.50 3.40 8.40 110 3.20 5.30
EMA-01 33.00 7.60 3.50 8.00 271 3.80 5.00
EMA-03 33.90 7.60 2.30 4.30 171 2.40 3.40
EUA-02 82.90 16.90 7.00 13.90 397 4.40 17.20
EUA-03 35.10 18.10 4.10 10.40 354 5.00 7.40
ERA-01 90.90 8.30 8.50 12.60 245 6.20 11.00
ERA-03 84.70 30.90 14.90 12.60 537 11.90 34.30
HHFL-04 14.30 13.60 3.90 9.20 86.30 3.40 7.60
HHFL-05 24.10 6.30 2.55 5.95 217 2.25 3.15
C-005-SED-2 47.50 20.80 10.50 10.20 519 9.20 9.40
ECO-REF-01 42.80 4.50 3.90 6.20 45 3.70 6.30
ECO-REF-02 110.00 8.20 8.10 11.60 442 6.40 11.40
ECO-REF-03 24.80 26.60 6.70 8.00 248 8.40 17.30
Average 47.85 13.29 5.84 9.17 271 5.18 10.27

ELA-01 66.24 0.18 0.45 1.78 1274 0.64 0.18
EMA-03 50.00 3.13 5.00 3.96 861 0.97 1.94
EUA-02 70.12 2.57 5.00 7.05 1012 0.18 1.49
ERA-03 118.26 4.57 5.02 1.92 1648 2.42 6.85
Average 76.16 2.61 3.87 3.68 1199 1.05 2.62
Ratio of Means BAF 1.59 0.20 0.66 0.40 4.43 0.20 0.25

ELA-03 5.14 13.36 0.28 0.45 30.82 7.53 0.01
EMA-02 11.35 11.66 5.00 0.67 102 7.36 0.58
EUA-02 4.42 2.00 5.00 0.29 18.37 1.60 2.00
ERA-01 9.22 3.09 0.08 0.28 24.82 1.74 0.31
Average 7.53 7.52 2.59 0.42 43.89 4.56 0.73
Ratio of Means BAF 0.16 0.57 0.44 0.05 0.16 0.88 0.07

ELA-03 37.34 3.23 5.00 3.61 709 1.77 2.22
EMA-03 37.33 3.87 4.27 5.00 1620 2.27 2.47
EUA-02 60.00 3.33 4.44 6.00 3589 2.78 2.56
ERA-01 29.34 1.56 2.40 1.56 1090 1.26 1.68
Average 41.00 3.00 4.03 4.04 1751.9 2.02 2.23
Ratio of Means BAF 0.86 0.23 0.69 0.44 6.48 0.39 0.22

ELA-01 107 2.00 5.00 0.94 402 0.02 2.00
EUA-02 162 2.00 5.00 1.80 584 0.02 2.00
EUA-03 199 1.39 5.00 3.28 1026 0.16 1.39
Average 156 1.80 5.00 2.01 671 0.06 1.80
Ratio of Means BAF 3.26 0.14 na 0.22 2.48 na 0.17

ELA-03 33.54 13.66 3.60 3.73 169 4.35 1.49
EMA-03 27.06 9.65 3.88 4.47 172 2.12 1.88
EUA-01 34.78 9.44 3.48 3.60 237 1.74 1.86
ERA-03 42.11 6.18 5.92 1.71 511 4.08 5.53
Average 34.37 9.73 4.22 3.38 272 3.07 2.69
Ratio of Means BAF 0.72 0.73 0.72 0.37 1.01 0.59 0.26

ELA-03 9.91 2.00 5.00 0.77 40.54 0.02 2.00
ERA-01 8.78 1.45 0.38 0.27 36.26 0.02 0.57
Average 9.34 1.73 2.69 0.52 38.40 0.02 1.29
Ratio of Means BAF 0.20 0.13 0.46 0.06 0.14 na 0.13

EUA-01 43.70 7.14 1.55 2.65 592 3.28 1.01
EUA-01a 43.98 18.06 1.44 4.12 150 8.80 1.62
Average 43.84 12.60 1.49 3.38 371 6.04 1.31
Ratio of Means BAF 0.92 0.95 0.26 0.37 1.37 1.16 0.13

General Note:

Red text indicates value is shown at half the reporting limit.

Acronyms and Abbreviations:

BAF = bioaccumulation factor
mg/kg = milligrams per kilogram
OU = Operable Unit
PCB = polychlorinated biphenyl

Snake

Aquatic Plants

Sediment

Mollusks

Crayfish

Emergent Insects

Benthic Invertebrates

Frog

Table 3-6

Summary of  Metals Sediment and Tissue Data Used for Bioaccumulation Factor Development 

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

Measured Concentrations (mg/kg dry weight)
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Constituent

Sediment to 

Aquatic Plants

Sediment to 

Emergent 

Insects

Sediment to 

Benthic 

Invertebrates*

Sediment to 

Crayfish

Sediment to 

Mollusks

Sediment to 

Frogs

Sediment to 

Snakes

tPCB* 0.42 3.80 0.92 0.75 6.50 3.40 26.91
Barium 1.59 0.16 0.86 3.26 0.72 0.20 0.92

Chromium 0.20 0.57 0.23 0.14 0.73 0.13 0.95
Cobalt 0.66 0.44 0.69 0.72 0.72 0.46 0.26
Lead 0.40 0.05 0.44 0.22 0.37 0.06 0.37

Manganese 4.43 0.16 6.48 2.48 1.01 0.14 1.37
Mercury 0.11 0.25 0.39 0.27 0.47 0.75 1.11
Nickel 0.20 0.88 0.39 0.59 0.59 1.16 1.16

Vanadium 0.25 0.07 0.22 0.17 0.26 0.13 0.13

General Notes:

* PCB uptake also evaluated based on the regression equation from the laboratory data analysis (see Appendix A)
Equation based on log normalized sediment dry and tissue dry weight (log (tissue concentration dw) = 0.6272*(log sediment PCBdw)+1.0224

BAFs calculated as dry weight tissue over dry weight sediment.
Values shown in italics could not be computed because all tissue samples were non detected.  For crayfish, mollusk value used as surrogate.  

    For frogs, snake value used as a surrogate.

Acronyms and Abbreviations:

BAF = bioaccumulation factor
OU = Operable Unit
tPCB = total polychlorinated biphenyl

Table 4-1

Summary of Sediment to Aquatic Biota Bioaccumulation Factors

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama
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Data Source Data Source Data Source Data Source

Sediment 6% Beyer et al. (1994) and Connor 
(1993), average of values 0% Assumed to be negligible based 

on feeding strategy 18% Beyer et al. (1994), average of 
four sandpiper values 6% Mallard value assumed as a 

surrogate

Aquatic Plants 80% 0% -- 0% 10%
Emergent Insects 0% 100% Robertson et al. (1992) 50% 5%
Benthic Invertebrates 10% 0% -- 50% 53%
Crayfish 0% 0% -- 0% 20%

Mollusk 10% 0% -- 0% 2%

Amphibians 0% 0% -- 0% 10%

Body Weight (kg) 1.2 Average of non-breeding, adult 
birds (Drilling et al. 2002) 0.021 Robertson et al. (1992) 0.043 USEPA (1993), average of 

reported values 0.42 Average of both sexes (Muller 
and Storer 1999)

Food Ingestion Rate 

(kg/kg bw/d) (dw)
0.087

Average from Chukwudebe et 
al., 1998. Converted to dw using 
assumed % moisture in feed of 
12%

0.24 Nagy (2001), allometric equation 
for insectivores 0.18 Nagy (2001), allometric equation 

for insectivores 0.071 Nagy (2001), allometric equation 
for omnivores

-- = not applicable
dw = dry weight
kg = kilogram
kg/kg bw/d = kg/kg body weight per day
OU = Operable Unit
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:

Beyer, W.N., E. Conner, and S. Gerould. 1994. Estimates of soil ingestion by wildlife. J. Wildl. Manage. 58:375-382.
Chukwudebe, A. C., J. B. Beavers, M. Jaber and P. G. Wislocki (1998). Toxicity of emamectin benzoate to mallard duck and bobwhite quail. Environ. Toxicol. Chem. 17(6): 1118-1123.
Connor, E.E. 1993.  Soil ingestion and lead concentration in wildlife species. Master's Thesis.  Virginia Polytechnic Institute and State University.
Dillon 1959 as cited in USEPA 1993.
Drilling, N., R. Titman, and F. McKinney. 2002. Mallard (Anas platyrhynchos ). The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; 

Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/658
Muller, M.J. and R.W. Storer. 1999. Pied-Billed Grebe (Podilymbus podiceps ). The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology.

Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/410
Nagy, K.A. 2001. Food requirements of wild animals: Predictive equations for free-living mammals, reptiles, and birds. Nutrition Abstracts and Reviews, Series B, 71:21R-31R.
Oring, L.W., E.M. Gray, and J.M. Reed. 1997. Spotted sandpiper (Actitis macularius ). The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology. 

Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/289
Robertson, R.J., B.J. Stutchbury, and R.R. Cohen. 1992. Tree Swallow (Tachycineta bicolor ). P. 1-26. In: A Poole, P Stettenheim and F Gill (ed.) The Birds of North America, No. 11. 

The Birds of North America, Inc., Philadelphia, PA, USA.
USEPA. 1993. Wildlife Exposure Factors Handbook. EPA/600/R-93/187. U.S. Environmental Protection Agency, Washington, DC.
Wetmore, A. 1924. Food and economic relations of North American grebes. U.S. Dep. Agr., Dep. Bull. 1196:1-23. As cited in Muller and Storer 1999.

Acronyms and Abbreviations:

Table 4-2

Avian Receptor Exposure Parameters

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Parameter

Herbivorous diet was chosen in 
order to evaluate mallard as an 

herbivorous receptor. Diet is 
based on professional judgment, 

supported by Dillon 1959 (in 
USEPA 1993) of a plant-based 

mallard diet in coastal Louisiana.

Diet adapted from Wetmore 
1924 (in Muller and Storer 
1999), using professional 

judgment to adjust based on 
food items available within Snow 

Creek portion of OU-1/OU-2.

Diet adapted from Oring et al. 
(1997) using professional 

judgment to adjust based on 
food items available within Snow 

Creek portion of OU-1/OU-2.

Aerial-Feeding InsectivoreAquatic Herbivore Aquatic Invertivore Aquatic Omnivore

Tree SwallowMallard Spotted Sandpiper Pied-Billed Grebe

Composition of Diet (%)
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Data Source Data Source Data Source

Sediment 9% Beyer et al. (1994), muskrat 
used as surrogate 0% Assumed to be negligible for 

aerial-feeding insectivores 9% Beyer et al. (1994)

Aquatic Plants 90% 0% -- 44%

Emergent Insects 0% 100%
Belwood and Fenton (1976), as 
cited in Sample and Suter 
(1994)

0%

Benthic Invertebrates 5% 0% -- 13%
Crayfish 0% 0% -- 15%
Mollusk 5% 0% -- 13%
Frogs 0% 0% -- 10%
Snakes 0% 0% 5%

Body Weight (kg) 1.1 Average of values given in Reid 
(2006) 0.01 Nagy (2001), allometric 

equation for little brown bat 5.6 USEPA (1993), average of adult 
and juvenile means values

Food Ingestion Rate                

(kg/kg bw/d) (dw)
0.07 Nagy (2001), allometric 

equation for Rodentia 0.18 Nagy (2001), allometric 
equation for little brown bat 0.03 Nagy (2001), allometric 

equation for Omnivores

-- = not applicable
dw = dry weight
kg = kilogram
kg/kg bw/d = kg/kg body weight per day
OU = Operable Unit
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:

Belwood, J.J. and M.B. Fenton. 1976. Variation in the diet of Myotis lucifugus (Chiroptera: Vespertilionidae). Can. J. Zool. 54:1674-1678. As cited in Sample and Suter 1994.
Beyer, W.N., E. Conner, and S. Gerould. 1994. Estimates of soil ingestion by wildlife. J. Wildl. Manage. 58:375-382.
Nagy, K.A. 2001. Food requirements of wild animals: Predictive equations for free-living mammals, reptiles, and birds. Nutrition Abstracts and Reviews, Series B, 71:21R-31R.
Reid, F.A. 2006. Mammals of North America . Houghton Mifflin Company, New York, NY.
Sample, B.E., and G.W. Suter, II. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants . ES/ER/TM-125. Oak Ridge National Laboratory, Oak Ridge TN.
USEPA. 1993. Wildlife Exposure Factors Handbook. EPA/600/R-93/187. U.S. Environmental Protection Agency, Washington, DC.

Acronyms and Abbreviations:

Composition of Diet (%)

Diet adapted from USEPA 
1993, using professional 

judgment to adjust based on 
food items available within 

Snow Creek portion of OU-1/OU-
2.

Diet adapted from USEPA 
1993, using professional 

judgment to adjust based on 
food items available within 

Snow Creek portion of OU-1/OU-
2. Primarily herbivorous, but in 
river and stream habitat diet 

includes mollusks (Neves and 
Odom 1989).

Table 4-3

Mammalian Receptor Exposure Parameters

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Parameter

Mammalian Aerial-Feeding Insectivore Mammalian Omnivore Herbivore

Little Brown Bat RaccoonMuskrat
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Low Threshold
1

High Threshold
1

mg/kg dw mg/kg dw

tPCBs2 1.4 4.4
tPCBs 0.06 0.676
Barium NV NV
Chromium (III) 43 111
Cobalt 50 NV
Lead 36 128
Manganese NV NV
Mercury (total) 0.18 1.1
Nickel 23 49
Vanadium NV NV

Footnotes:

Acronyms and Abbreviations:

COPC = constituent of potential concern
mg/kg dw = milligrams per kilogram dry weight
NV = no threshold value available
OU = operable unit
PCB = polychlorinated biphenyl

Reference:

MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and evaluation of 
consensus-based sediment quality guidelines for freshwater ecosystems. 
Arch. Environ. Contam. Toxicol. 39:20-31.

   taken from MacDonald et al. (2000) unless otherwise noted.
2 PCB values are EC0 and EC20 values for most sensitive species and endpoint from site-specific 
toxicity testing.  
  See Appendix B for details on development. 

Table 5-1

Summary of Sediment Benchmarks and PCB Site-Specific Toxicity Values

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston AL

COPC

1 Benchmarks are Threshold Effect Concentrations and Probable Effects Concentrations
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NOAEL TRV LOAEL TRV Reference NOAEL TRV LOAEL TRV Reference

tPCB (mid-range sensitivity) 0.47 1.4 Koval et al  1987; NOAEL extrapolated 0.23 0.68 McCoy et al. 1995

tPCB (high sensitivity) 0.043 0.13 Lillie et al. 1974; NOAEL extrapolated NA NA NA

Barium 21 42 Sample et al. 19961 52 121 USEPA 2005a
Chromium 2.7 2.8 USEPA 2008 2.4 2.8 USEPA 2008

Cobalt 7.6 7.8 USEPA 2005b 7.3 10 USEPA 2005b
Lead 1.6 3.3 USEPA 2005c 4.7 8.9 USEPA 2005c

Manganese 179 348 USEPA 2007a 52 65 USEPA 2007a

Mercury 0.023 0.068 Spalding et al. 2000; NOAEL 
extrapolated 0.075 0.15 Dansereau et al. 1999

Nickel 6.7 8.2 USEPA 2007b 1.7 3.4 USEPA 2007b
Vanadium 0.34 0.70 USEPA 2005d 4.2 8.3 USEPA 2005d

Footnotes:

Acronyms and Abbreviations:

COPC = contaminant of potential concern NA = not applicable tPCB = total polychlorinated biphenyl
LOAEL = lowest observed adverse effect level NOAEL = no observed adverse effect level TRV = toxicity reference value
mg/kg bw/d = milligrams per kilogram of body weight per day OU = Operable Unit

References:

Heinz, G.H. 1974. Effects of low dietary levels of methylmercury on mallard reproduction. Bull. Environ. Contam. Toxicol. 11:386 392.
Heinz, G.H. 1975. Effects of methylmercury on approach and avoidance behavior of mallard ducklings. Bull. Environ. Contam. Toxicol. 13:554 564.
Heinz, G.H. 1976a. Methylmercury: Second generation reproductive and behavioral effects on mallard ducks. J. Wildl. Manage. 40:710 715.
Heinz, G.H. 1976b. Methylmercury: Second-year feeding effects on mallard reproduction and duckling behavior. J. Wildl. Manage. 40:82 90.
Heinz, G.H. 1979. Methylmercury: Reproductive and behavioral effects on three generations of mallard ducks. J. Wildl. Manage. 43:394 401.
Koval, P.J., T.J. Peterle, J.D. Harder.  1987.  Effects of Polychlorinated Biphenyls on Mourning Dove Reproduction and Circulating Progesterone Levels.
   Bull. Environ. Contam. Toxicol. 39:663-670
Lillie, R.J., H.C. Cecil, J. Bitman, and G.F. Fries. 1974. Differences in response of caged white leghorn layers to various polychlorinated biphenyls (PCBs) in the diet. 

Poult. Sci. 53:726 732.
McCoy, G., M.F. Finlay, A. Rhone, K. James, and G.P. Cobb. 1995. Chronic polychlorinated biphenyls exposure on three generations of oldfield mice (Peromyscus polionotus): 

Effects on reproduction, growth, and body residues. Arch. Environ. Contam. Toxicol. 28(4):431 435.
Platanow, N.S. and B.S. Reinhart. 1973. The effects of polychlorinated biphenyls (ArocIor 1254) on chicken egg production, fertility, and hatchability. 

Can. J. Comp. Med. 37:341-346C
Sample, B. E., D. M. Opresko, and G. W. Suter II. 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. ES/ER/TM-86-R3. U. S. Department of Energy, 

Office of Environmental Management.
Spalding, M.G., P.C. Frederick, H.C. McGill, S.N. Bouton, L.R. McDowell.  Metylmercury accumulation in tissues and its effects on growth and appetite in captive great egrets.
   J. Wildl. Dis. 36(3): 411-422
USEPA. 2005a.  Ecological Soil Screening Levels for Barium.  Available at:  http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_barium.pdf
USEPA. 2005b.  Ecological Soil Screening Levels for Cobalt.  Available at: http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_cobalt.pdf
USEPA. 2005c.  Ecological Soil Screening Levels for Lead.  Available at: http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_lead.pdf
USEPA. 2005d.  Ecological Soil Screening Levels for Vanadium.  Available at: http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_vanadium.pdf
USEPA. 2007a. Ecological Soil Screening Levels for Manganese.  Available at: http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_manganese.pdf
USEPA. 2007b. Ecological Soil Screening Levels for Nickel.  Available at: http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_nickel.pdf
USEPA 2008.  Ecological Soil Screening Levels for Chromium.  Available at: http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_chromium.pdf

Dansereau, M., N. Lariviere, D. Du Trembley, D Belanger.  1999.  Reproductive Performance of Two Generations of Femal Semidomesticated Mink Fed 
   diets containing organic mercury contaminated freshwater fish.  Arch. Environ. Contam. Toxicol.  36:221-226.

Table 5-2 

Summary of Avian and Mammalian Toxicity Reference Values

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

1 See Appendix C for details on development of specific TRVs.

Birds Mammals

COPC

Wildlife Toxicity Reference Values (mg/kg bw/d)
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Body Weight 

(kg)

Normalized 

Ingestion Rate

(kg dw/kg bw/d)

Aquatic 

Receptors
Constituent

Aquatic 
Plants

Emergent 
Insects

Benthic 
Invertebrates Crayfish Mollusks Amphibians Sediment Aquatic 

Plants
Emergent 

Insects
Benthic 

Invertebrates Crayfish Mollusks Amphibians BW IR NOAEL 
TRV

LOAEL 
TRV

NOAEL 
SSRBC

LOAEL 
SSRBC

tPCB 
(mid-range sensitivity) 80% 0% 10% 0% 10% 0% 6% 0.42 3.80 0.92 0.75 6.50 3.40 1.17 0.09 0.47 1.4 5 14

tPCB 
(high sensitivity) 80% 0% 10% 0% 10% 0% 6% 0.42 3.80 0.92 0.75 6.50 3.40 1.17 0.09 0.043 0.13 0.4 1.3

Barium 80% 0% 10% 0% 10% 0% 6% 1.59 0.16 0.86 3.26 0.72 0.20 1.17 0.09 21 42 160 322

Chromium 80% 0% 10% 0% 10% 0% 6% 0.20 0.57 0.23 0.14 0.73 0.13 1.17 0.09 2.7 2.8 97 102

Cobalt 80% 0% 10% 0% 10% 0% 6% 0.66 0.44 0.69 0.72 0.72 0.46 1.17 0.09 7.6 7.8 120 123

Lead 80% 0% 10% 0% 10% 0% 6% 0.40 0.05 0.44 0.22 0.37 0.06 1.17 0.09 1.6 3.3 41 82

Manganese 80% 0% 10% 0% 10% 0% 6% 4.43 0.16 6.48 2.48 1.01 0.14 1.17 0.09 179 348 473 919

Mercury 80% 0% 10% 0% 10% 0% 6% 0.11 0.25 0.39 0.27 0.47 0.75 1.17 0.09 0.023 0.068 1 3.3

Nickel 80% 0% 10% 0% 10% 0% 6% 0.20 0.88 0.39 0.59 0.59 1.16 1.17 0.09 6.7 8.2 243 295

Vanadium 80% 0% 10% 0% 10% 0% 6% 0.25 0.07 0.22 0.17 0.26 0.13 1.17 0.09 0.34 0.70 13 26

tPCB 
(mid-range sensitivity) 0% 100% 0% 0% 0% 0% 0% 0.42 3.80 0.92 0.75 6.50 3.40 0.02 0.24 0.47 1.4 0.51 1.5

tPCB 
(high sensitivity) 0% 100% 0% 0% 0% 0% 0% 0.42 3.80 0.92 0.75 6.50 3.40 0.02 0.24 0.043 0.13 0.048 0.14

Barium 0% 100% 0% 0% 0% 0% 0% 1.59 0.16 0.86 3.26 0.72 0.20 0.02 0.24 21 42 542 1086

Chromium 0% 100% 0% 0% 0% 0% 0% 0.20 0.57 0.23 0.14 0.73 0.13 0.02 0.24 2.7 2.8 19 20

Cobalt 0% 100% 0% 0% 0% 0% 0% 0.66 0.44 0.69 0.72 0.72 0.46 0.02 0.24 7.6 7.8 72 74

Lead 0% 100% 0% 0% 0% 0% 0% 0.40 0.05 0.44 0.22 0.37 0.06 0.02 0.24 1.63 3.3 136 272

Manganese 0% 100% 0% 0% 0% 0% 0% 4.43 0.16 6.48 2.48 1.01 0.14 0.02 0.24 179 348 4661 9063

Mercury 0% 100% 0% 0% 0% 0% 0% 0.11 0.25 0.39 0.27 0.47 0.75 0.02 0.24 0.023 0.068 0.4 1

Nickel 0% 100% 0% 0% 0% 0% 0% 0.20 0.88 0.39 0.59 0.59 1.16 0.02 0.24 6.7 8.2 32 39

Vanadium 0% 100% 0% 0% 0% 0% 0% 0.25 0.07 0.22 0.17 0.26 0.13 0.02 0.24 0.34 0.70 20 42

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Avian Site-Specific Risk-Based Concentration Calculations

Table 6-1

SSRBC

(mg/kg sediment)

TRV 

(mg/kg d)

Bioaccumulation Factors 

(dw tissue/dw sediment)
Percent Diet (%)

M
a

ll
a

rd
T

re
e

 S
w

a
ll
o

w
Anniston PCB Site, Anniston, Alabama
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Body Weight 

(kg)

Normalized 

Ingestion Rate

(kg dw/kg bw/d)

Aquatic 

Receptors
Constituent

Aquatic 
Plants

Emergent 
Insects

Benthic 
Invertebrates Crayfish Mollusks Amphibians Sediment Aquatic 

Plants
Emergent 

Insects
Benthic 

Invertebrates Crayfish Mollusks Amphibians BW IR NOAEL 
TRV

LOAEL 
TRV

NOAEL 
SSRBC

LOAEL 
SSRBC

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Avian Site-Specific Risk-Based Concentration Calculations

Table 6-1

SSRBC

(mg/kg sediment)

TRV 

(mg/kg d)

Bioaccumulation Factors 

(dw tissue/dw sediment)
Percent Diet (%)

M
a

ll
a

rd
Anniston PCB Site, Anniston, Alabama

tPCB 
(mid-range sensitivity) 0% 50% 50% 0% 0% 0% 18% 0.42 3.80 0.92 0.75 6.50 3.40 0.04 0.18 0.47 1.4 1.0 3.1

tPCB 
(high sensitivity) 0% 50% 50% 0% 0% 0% 18% 0.42 3.80 0.92 0.75 6.50 3.40 0.04 0.18 0.043 0.13 0.1 0.3

Barium 0% 50% 50% 0% 0% 0% 18% 1.59 0.16 0.86 3.26 0.72 0.20 0.04 0.18 21 42 169 340

Chromium 0% 50% 50% 0% 0% 0% 18% 0.20 0.57 0.23 0.14 0.73 0.13 0.04 0.18 2.7 2.8 26 27

Cobalt 0% 50% 50% 0% 0% 0% 18% 0.66 0.44 0.69 0.72 0.72 0.46 0.04 0.18 7.6 7.8 57 59

Lead 0% 50% 50% 0% 0% 0% 18% 0.40 0.05 0.44 0.22 0.37 0.06 0.04 0.18 1.63 3.3 22 43

Manganese 0% 50% 50% 0% 0% 0% 18% 4.43 0.16 6.48 2.48 1.01 0.14 0.04 0.18 179 348 287 559

Mercury 0% 50% 50% 0% 0% 0% 18% 0.11 0.25 0.39 0.27 0.47 0.75 0.04 0.18 0.023 0.068 0.3 0.8

Nickel 0% 50% 50% 0% 0% 0% 18% 0.20 0.88 0.39 0.59 0.59 1.16 0.04 0.18 6.7 8.2 46 56

Vanadium 0% 50% 50% 0% 0% 0% 18% 0.25 0.07 0.22 0.17 0.26 0.13 0.04 0.18 0.34 0.70 6 12

tPCB 
(mid-range sensitivity) 10% 5% 53% 20% 2% 10% 6% 0.42 3.80 0.92 0.75 6.50 3.40 0.42 0.07 0.47 1.4 5 14

tPCB 
(high sensitivity) 10% 5% 53% 20% 2% 10% 6% 0.42 3.80 0.92 0.75 6.50 3.40 0.42 0.07 0.043 0.13 0.4 1

Barium 10% 5% 53% 20% 2% 10% 6% 1.59 0.16 0.86 3.26 0.72 0.20 0.42 0.07 21 42 214 429

Chromium 10% 5% 53% 20% 2% 10% 6% 0.20 0.57 0.23 0.14 0.73 0.13 0.42 0.07 2.7 2.8 131 138

Cobalt 10% 5% 53% 20% 2% 10% 6% 0.66 0.44 0.69 0.72 0.72 0.46 0.42 0.07 7.6 7.8 149 153

Lead 10% 5% 53% 20% 2% 10% 6% 0.40 0.05 0.44 0.22 0.37 0.06 0.42 0.07 1.63 3.3 58 117

Manganese 10% 5% 53% 20% 2% 10% 6% 4.43 0.16 6.48 2.48 1.01 0.14 0.42 0.07 179 348 563 1095

Mercury 10% 5% 53% 20% 2% 10% 6% 0.11 0.25 0.39 0.27 0.47 0.75 0.42 0.07 0.023 0.068 0.7 2

Nickel 10% 5% 53% 20% 2% 10% 6% 0.20 0.88 0.39 0.59 0.59 1.16 0.42 0.07 6.7 8.2 164 199

Vanadium 10% 5% 53% 20% 2% 10% 6% 0.25 0.07 0.22 0.17 0.26 0.13 0.42 0.07 0.34 0.70 19 38

Acronyms and Abbreviations:

ADDpot = potential average daily dose mg/kg d = milligram per kilogram per day
BW = body weight NOAEL = no observed adverse effect level
dw = dry weight OU = Operable Unit
IR = ingestion rate SSRBC = site-specific risk-based concentration
kg = kilogram tPCB = total polychlorinated biphenyl
kg dw/kg bw/d = kilogram dry weight per kilogram body weight per day TRV = toxicity reference value
LOAEL = lowest observed adverse effect level
mg/kg = milligram per kilogram
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Body Weight 

(kg)

Normalized 

Ingestion Rate 

(kg dw/kg bw/d)

Aquatic 

Receptors
Constituent

Aquatic 
Plants

Emergent 
Insects

Benthic 
Invertebrates Crayfish Mollusks Frogs Snakes Sediment Aquatic 

Plants
Emergent 

Insects
Benthic 

Invertebrates Crayfish Mollusks Frogs Snakes BW IR NOAEL 
TRV

LOAEL 
TRV

NOAEL 
SSRBC

LOAEL 
SSRBC

tPCB 90% 0% 5% 0% 5% 0% 0% 9% 0.42 3.80 0.92 0.75 6.50 3.40 26.91 1.10 0.07 0.23 0.68 4 12

Barium 90% 0% 5% 0% 5% 0% 0% 9% 1.59 0.16 0.86 3.26 0.72 0.20 0.92 1.10 0.07 52 121 474 1106

Chromium 90% 0% 5% 0% 5% 0% 0% 9% 0.20 0.57 0.23 0.14 0.73 0.13 0.95 1.10 0.07 2.4 2.8 109 128

Cobalt 90% 0% 5% 0% 5% 0% 0% 9% 0.66 0.44 0.69 0.72 0.72 0.46 0.26 1.10 0.07 7.3 10 142 193

Lead 90% 0% 5% 0% 5% 0% 0% 9% 0.40 0.05 0.44 0.22 0.37 0.06 0.37 1.10 0.07 4.7 8.9 140 265

Manganese 90% 0% 5% 0% 5% 0% 0% 9% 4.43 0.16 6.48 2.48 1.01 0.14 1.37 1.10 0.07 52 65 169 214

Mercury 90% 0% 5% 0% 5% 0% 0% 9% 0.11 0.25 0.39 0.27 0.47 0.75 1.11 1.10 0.07 0.075 0.15 5 9

Nickel 90% 0% 5% 0% 5% 0% 0% 9% 0.20 0.88 0.39 0.59 0.59 1.16 1.16 1.10 0.07 1.7 3.4 77 154

Vanadium 90% 0% 5% 0% 5% 0% 0% 9% 0.25 0.07 0.22 0.17 0.26 0.13 0.13 1.10 0.07 4.2 8.3 178 355

tPCB 0% 100% 0% 0% 0% 0% 0% 0% 0.42 3.80 0.92 0.75 6.50 3.40 26.91 0.01 0.18 0.23 0.68 0 1

Barium 0% 100% 0% 0% 0% 0% 0% 0% 1.59 0.16 0.86 3.26 0.72 0.20 0.92 0.01 0.18 52 121 1819 4249

Chromium 0% 100% 0% 0% 0% 0% 0% 0% 0.20 0.57 0.23 0.14 0.73 0.13 0.95 0.01 0.18 2.4 2.8 24 28

Cobalt 0% 100% 0% 0% 0% 0% 0% 0% 0.66 0.44 0.69 0.72 0.72 0.46 0.26 0.01 0.18 7.3 10 94 128

Lead 0% 100% 0% 0% 0% 0% 0% 0% 0.40 0.05 0.44 0.22 0.37 0.06 0.37 0.01 0.18 4.7 8.9 528 1000

Manganese 0% 100% 0% 0% 0% 0% 0% 0% 4.43 0.16 6.48 2.48 1.01 0.14 1.37 0.01 0.18 52 65 1808 2282

Mercury 0% 100% 0% 0% 0% 0% 0% 0% 0.11 0.25 0.39 0.27 0.47 0.75 1.11 0.01 0.18 0.075 0.15 2 3

Nickel 0% 100% 0% 0% 0% 0% 0% 0% 0.20 0.88 0.39 0.59 0.59 1.16 1.16 0.01 0.18 1.7 3.4 11 22

Vanadium 0% 100% 0% 0% 0% 0% 0% 0% 0.25 0.07 0.22 0.17 0.26 0.13 0.13 0.01 0.18 4.2 8.3 334 667

tPCB 44% 0% 13% 15% 13% 10% 5% 9% 0.42 3.80 0.92 0.75 6.50 3.40 26.91 5.60 0.03 0.23 0.68 3 8

Barium 44% 0% 13% 15% 13% 10% 5% 9% 1.59 0.16 0.86 3.26 0.72 0.20 0.92 5.60 0.03 52 121 1235 2884

Chromium 44% 0% 13% 15% 13% 10% 5% 9% 0.20 0.57 0.23 0.14 0.73 0.13 0.95 5.60 0.03 2.4 2.8 229 269

Cobalt 44% 0% 13% 15% 13% 10% 5% 9% 0.66 0.44 0.69 0.72 0.72 0.46 0.26 5.60 0.03 7.3 10 370 504

Lead 44% 0% 13% 15% 13% 10% 5% 9% 0.40 0.05 0.44 0.22 0.37 0.06 0.37 5.60 0.03 4.7 8.9 403 763

Manganese 44% 0% 13% 15% 13% 10% 5% 9% 4.43 0.16 6.48 2.48 1.01 0.14 1.37 5.60 0.03 52 65 549 693

Mercury 44% 0% 13% 15% 13% 10% 5% 9% 0.11 0.25 0.39 0.27 0.47 0.75 1.11 5.60 0.03 0.075 0.15 7 13

Nickel 44% 0% 13% 15% 13% 10% 5% 9% 0.20 0.88 0.39 0.59 0.59 1.16 1.16 5.60 0.03 1.70 3.4 110 220

Vanadium 44% 0% 13% 15% 13% 10% 5% 9% 0.25 0.07 0.22 0.17 0.26 0.13 0.13 5.60 0.03 4.2 8.3 495 988

Acronyms and Abbreviations:

ADDpot = potential average daily dose mg/kg d = milligram per kilogram per day
BW = body weight NOAEL = no observed adverse effect level
dw = dry weight OU = Operable Unit
IR = ingestion rate SSRBC = site-specific risk-based concentration
kg = kilogram tPCB = total polychlorinated biphenyl
kg dw/kg bw/d = kilogram dry weight per kilogram body weight per day TRV = toxicity reference value
LOAEL = lowest observed adverse effect level
mg/kg = milligram per kilogram

Table 6-2

Mammalian Site-Specific Risk-Based Concentration Calculations

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama
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SSRBC 

(mg/kg sediment)
Percent Diet (%) TRV (mg/kg d)Bioaccumulation Factors (dw tissue/dw sediment)

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\Tables\3341311214_OU1-2 SERA Tables 4-1_6-3 Final_121913.xlsx Page 1 of 1



Low Benchmarks/ 

Toxicity Values
2

Constituent

Benthic 

Invertebrates
Mallard Tree Swallow

Spotted 

Sandpiper

Pied-Billed 

Grebe
Muskrat

Little Brown 

Bat
Raccoon

tPCB
(mid-range sensitivity) 1 5 1 1 5 4 0.3 3

tPCB (high sensitivity) nc 0.4 0.05 0.1 0.4 na na na
Barium nc 160 542 169 214 474 1819 1235

Chromium 43 97 19 26 131 109 24 229
Cobalt 50 120 72 57 149 142 94 370
Lead 36 41 136 22 58 140 528 403

Manganese nc 473 4661 287 563 169 1808 549
Mercury 0.2 1 0.3 0.3 0.7 5 2 7
Nickel 23 243 32 46 164 77 11 110

Vanadium nc 13 20 5.9 19 178 334 495
High Benchmarks/ 

Toxicity Values
2

tPCB 
(mid-range sensitivity) 4 14 2 3 14 12 1 8

tPCB (high sensitivity) nc 1 0.1 0.3 1 na na na
Barium nc 322 1086 340 429 1106 4249 2884

Chromium 111 102 20 27 138 128 28 269
Cobalt nc 123 74 59 153 193 128 504
Lead 128 82 272 43 117 265 1000 763

Manganese nc 919 9063 559 1095 214 2282 693
Mercury 1 3 1 0.8 2 9 3 13
Nickel 49 295 39 56 199 154 22 220

Vanadium nc 26 42 12 38 355 667 988

Footnotes:
1All Values are mg/kg sediment
2Benthic Invertebrate values for tPCBs represent EC0 and EC20 values for most sensitive species and endpoint from site-specific toxicity testing

Acronyms and Abbreviations:

LOAEL = lowest observed adverse effect level
mg/kg = milligram per kilogram
na = not applicable
nc = no criteria available 
NOAEL = no observed adverse effect level
OU = Operable Unit
tPCB = total polychlorinated biphenyl

LOAEL Site-Specific Risk-Based Concentrations

Table 6-3 

 Summary of Benthic Invertebrate Benchmarks/Toxicity Values and Avian and Mammalian Site-Specific Risk-Based Concentrations
1 

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

NOAEL Site-Specific Risk-Based Concentrations
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Low 

Benchmark/ 

Toxicity Value 

Comparisions

Constituent
Benthic 

Invertebrate
Mallard

Tree 

Swallow

Spotted 

Sandpiper

Pied-Billed 

Grebe
Muskrat

Little 

Brown Bat
Raccoon

tPCB (mid-range sensitivity) 74% 44% 100% 88% 44% 49% 100% 58%
tPCB (high sensitivity) na 100% 100% 100% 100% na na na

Barium nc 33% 8% 33% 17% 8% 0% 0%
Chromium 58% 33% 100% 100% 33% 33% 100% 17%

Cobalt 8% 0% 8% 8% 0% 0% 0% 0%
Lead 67% 67% 8% 92% 42% 8% 0% 8%

Manganese nc 92% 0% 100% 83% 100% 33% 83%
Mercury 67% 8% 25% 42% 17% 0% 8% 0%
Nickel 33% 0% 25% 25% 0% 17% 100% 0%

Vanadium nc 83% 50% 92% 67% 0% 0% 0%
High 

Benchmark/ 

Toxicity Value 

Comparisions

tPCB (mid-range sensitivity) 47% 19% 72% 58% 19% 23% 88% 35%
tPCB (high sensitivity) na 79% 100% 100% 79% na na na

Barium nc 8% 0% 8% 8% 0% 0% 0%
Chromium 33% 33% 100% 100% 33% 33% 100% 17%

Cobalt nc 0% 8% 8% 0% 0% 0% 0%
Lead 8% 17% 8% 67% 17% 8% 0% 0%

Manganese nc 50% 0% 83% 50% 100% 17% 75%
Mercury 8% 0% 8% 17% 0% 0% 0% 0%
Nickel 25% 0% 25% 17% 0% 0% 42% 0%

Vanadium nc 25% 25% 83% 25% 0% 0% 0%

Acronyms and Abbreviations:

LOAEL = lowest observed adverse effect level
na = not applicable 95% upper confidence limit (UCL) concentration exceeds SSRBC
nc = no criteria available
NOAEL = no observed adverse effect level
OU = Operable Unit
SSRBC = Site-specific risk-based concentration
tPCB = total polychlorinated biphenyl

LOAEL SSRBC Comparisons 
(percent of samples exceeding SSRBC)

Table 6-4

Summary of Benchmark/Toxicity Value and SSRBC Exceedances

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

NOAEL SSRBC Comparisons 

(percent of samples exceeding SSRBC)
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Constituent Mallard

Spotted 

Sandpiper Pied-Billed Grebe Muskrat Raccoon

NOAEL Site-Specific Risk-Based Concentrations (mg/kg)

tPCB
(mid-range sensitivity) 2 (67%) 0.2 (100%) 0.5 (100%) 2 (72%) 1 (88%)

tPCB (high sensitivity) 0.2 (100%) 0.02 (100%) 0.05 (100%) na na

tPCB 
(mid-range sensitivity) 5 (44%) 0.6 (100%) 2 (72%) 5 (44%) 3 (58%)

tPCB (high sensitivity) 0.5 (100%) 0.05 (100%) 0.1 (100%) na na

Acronyms and Abbreviations:

LOAEL = lowest observed adverse effect level
mg/kg = milligram per kilogram
na = no criteria available 
NOAEL = no observed adverse effect level
OU = Operable Unit
tPCB = total polychlorinated biphenyl

LOAEL Site-Specific Risk-Based Concentrations (mg/kg)

Table 6-5

 Summary of Avian and Mammalian Site-Specific Risk-Based Concentrations and Percent Sample Exceedances

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Laboratory Bioaccumulation Scenario
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Herbivore Omnivore Herbivore Omnivore

tPCB
(mid-range sensitivity) 5 3 4 2

tPCB (high sensitivity) 0.4 0.2 na na
Barium 160 182 474 515

Chromium 97 64 109 88
Cobalt 120 127 142 140
Lead 41 56 140 141

Manganese 473 922 169 192
Mercury 1 0.8 5 3.8
Nickel 243 130 77 65

Vanadium 13 16 178 177

tPCB 
(mid-range sensitivity) 14 8 12 6

tPCB (high sensitivity) 1 0.7 na na
Barium 322 366 1106 1204

Chromium 102 67 128 103
Cobalt 123 131 193 191
Lead 82 112 265 267

Manganese 919 1792 214 242
Mercury 3 2.4 9 8
Nickel 295 158 154 131

Vanadium 26 32 355 354

Acronyms and Abbreviations:

LOAEL = lowest observed adverse effect level
mg/kg = milligram per kilogram
na = no criteria available
NOAEL = no observed adverse effect level
OU = Operable Unit
tPCB = total polychlorinated biphenyl

LOAEL Site-Specific Risk-Based Concentrations (mg/kg)

Table 6-6

Mallard Muskrat

Constituent

Omnivorous Dietary Composition

Mallard and Muskrat Alternative Site-Specific Risk-Based Concentrations 

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

NOAEL Site-Specific Risk-Based Concentrations (mg/kg)
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= High potential for complete exposure pathway. 
Primary Pathway quantitatively evaluated.

= Incomplete exposure pathway.

2 = Pathway considered secondary because 
minimal fish community present.

1 = Pathway may be complete but insufficient toxicity 
data available. Not quantitatively evaluated.

= Secondary pathway complete but expected to
be minimal relative to the identified Primary 
complete pathways. Not quantitatively evaluated.

= Exposure pathway considered de minimus.
Not quantitatively evaluated.
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ANNISTON PCB SITE
ANNISTON, AL

SAMPLE LOCATIONS AND PCB
CONCENTRATIONS IN OU-1/OU-2 SEDIMENT

FIGURE

3-1a

STREAMLINED ECOLOGICAL RISK ASSESSMENT
FOR OU-1/OU-2 PORTION OF SNOW CREEK
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MAX PCB RESULT (mg/kg)
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!( NOTE:

1.  * INDICATES A DUPLICATE SAMPLE RESULT HAS BEEN
     AVERAGED WITH THE PARENT RESULT.

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PB-008B-09 0-3 in 0.21 U

PB-008B-09

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PB-008C-07 0-3 in 18

PB-008C-07

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PB-008C-TB02 0-3 in 0.021 U

PB-008C-TB02

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PCWaste-005 0-3 in 0.14

PCWaste-005

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PECON-011 0-3 in 4.29

PECON-011

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PECON-012 0-3 in 8.46

PECON-012

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10001 0-2 in 0.399 J

S-014-SED-1

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10003 0-2 in 0.414

S-014-SED-2

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10006 0-2 in 0.24

S-014-SED-3

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10009 0-2 in 0.97

S-014-SED-4

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10012 0-2 in 0.083 U

S-016-SED-1

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10014 0-2 in 0.082 U

S-016-SED-2

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10016 0-2 in 0.043 J

S-016-SED-3

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10018 0-2 in 0.239 J

S-016-SED-4

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10021 0-2 in 3.76 J

S-1-01

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10023 0-2 in 8

S-1-02

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10024 0-2 in 14

S-1-04

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10026 0-2 in 11.2 J

S-1-05

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10027 0-2 in 16.2 J

S-1-07

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10030 0-2 in 31.5 J

S-1-08

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10034 0-2 in 11.6 J

S-1-10

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10037 0-2 in 2.23

S-1-11a

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10040 0-2.5 in 11.8 

S-1-11b

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10041 0-2 in 0.67 

S-1-12

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10043 0-2 in 28 

S-1-16

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10045 0-3.5 in 18.9 

S-2-02

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10046 0-3 in 3.82 

S-2-03a

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10048 0-2 in 5.35 

S-2-05

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10060 0-2 in 21.7 

S-2-06A

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10053 0-2 in 12.8 

S-2-06B

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10056 0-2 in 30.1 

S-2-06C

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10050 0-2 in 20.3 

S-2-08

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10062 0-2 in 4 

S-2-16

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10064 0-2 in 3.32 

S-3-01

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10066 0-2 in 8.1 

S-3-02

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10069 0-2 in 1.38 

S-3-05

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10071 0-2 in 0.66 

S-3-07

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10073 0-2 in 1.09 

S-4-02

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10134 0-8 in 60 

S-MED-1
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ANNISTON PCB SITE
ANNISTON, AL

SAMPLE LOCATIONS AND PCB
CONCENTRATIONS IN OU-1/OU-2 SEDIMENT

FIGURE

3-1b

STREAMLINED ECOLOGICAL RISK ASSESSMENT
FOR OU-1/OU-2 PORTION OF SNOW CREEK
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NOTE:

1.  * INDICATES A DUPLICATE SAMPLE RESULT HAS BEEN
     AVERAGED WITH THE PARENT RESULT.

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10136 0-6 in 1.7 

S-LOW-1

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10078 0-2 in 5.8 

S-5-03

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10091 0-2 in 1.15 

S-5-24

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10082 0-2 in 1.17 

S-5-05

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10077 0-3.5 in 4.5 

S-5-02

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10075* 0-3.5 in 0.705 

S-5-01

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PCWaste-004-B 0-3 in 1.22

PCWaste-004-B

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

FE2-001-C 0-3 in 2.5

FE2-001-C

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10084 0-2 in 2.66 

S-5-06

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PECON-020 0-3 in 0.75

CA-25-EPA-43166-2503

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

FE2-001-A 0-3 in 0.9 

CA-25-EPA-43146-2501

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10089 0-2 in 1.64 

S-5-14B

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10080 0-2 in 1.78 

S-5-04

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10087 0-2 in 1.47 

S-5-14A

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

S10086 0-3.5 in 1.32 

S-5-13

Sample Name Depth Interval (in) Total PCB 
(mg/kg)

PCWASTE-004-A 0-3 in 11 

CA-25-9999-90
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NOTE:

1.  * INDICATES A DUPLICATE SAMPLE RESULT HAS BEEN
     AVERAGED WITH THE PARENT RESULT.

ANNISTON PCB SITE
ANNISTON, AL

SAMPLE LOCATIONS AND METAL
CONCENTRATIONS IN OU-1/OU-2 SEDIMENT

FIGURE

3-2

STREAMLINED ECOLOGICAL RISK ASSESSMENT
FOR OU-1/OU-2 PORTION OF SNOW CREEK

0 1,350 2,700
Feet

GRAPHIC SCALE

LEGEND:
!( SEDIMENT SAMPLE LOCATION

) UPSTREAM SEDIMENT SAMPLE LOCATION
SNOW CREEK
11th STREET DITCH
WEST 9th STREET DITCH

Analyte (mg/kg) S10134 (0-8 in)
Barium 577 J

Chromium 42.8 J
Cobalt 34.7 J
Lead 49.4 

Manganese 4610 J
Mercury 0.093 J
Nickel 55.7 J

Vanadium 23.9 J

S-MED-1

Analyte (mg/kg) S10136 (0-6 in)
Barium 109 J

Chromium 29.6 J
Cobalt 18.9 J
Lead 14.6 J

Manganese 2150 J
Mercury 0.049 J
Nickel 11.7 J

Vanadium 19.7 J

S-LOW-1

Analyte (mg/kg) S10046 (0-3 in)
Barium 320 JN*

Chromium 145 JN*
Cobalt 88.5 JN
Lead 72.5 JN*

Manganese 4500 *
Mercury 2.2 *J
Nickel 92 JN

Vanadium 53.5 *

S-2-03a

Analyte (mg/kg) S10024 (0-2 in)
Barium 190 

Chromium 280 
Cobalt 18 
Lead 72 

Manganese 1100 
Mercury 0.26 N
Nickel 27 

Vanadium 54 

S-1-04

Analyte (mg/kg) S10021 (0-2 in)
Barium 190 

Chromium 670 
Cobalt 12 
Lead 57 

Manganese 1400 
Mercury 0.013 U
Nickel 18 

Vanadium 64 

S-1-01

Analyte (mg/kg) S10018 (0-2 in)
Barium 180 JN*

Chromium 76 JN
Cobalt 11 *
Lead 77 

Manganese 2500 *
Mercury 0.11 
Nickel 21 *J

Vanadium 46 JN

S-016-SED-4

Analyte (mg/kg) S10016 (0-2 in)
Barium 66 JN*

Chromium 21 JN
Cobalt 5.9 *
Lead 23 

Manganese 700 *
Mercury 0.0081 B
Nickel 11 *J

Vanadium 19 JN

S-016-SED-3

Analyte (mg/kg) S10014 (0-2 in)
Barium 160 JN*

Chromium 37 JN
Cobalt 3.5 *
Lead 18 

Manganese 610 *
Mercury 0.013 B
Nickel 6.2 *J

Vanadium 29 JN

S-016-SED-2
Analyte (mg/kg) S10012 (0-2 in)

Barium 29 JN*
Chromium 22 JN

Cobalt 4.4 *
Lead 18 

Manganese 400 *
Mercury 0.011 B
Nickel 5.8 *J

Vanadium 21 JN

S-016-SED-1

Analyte (mg/kg) PECON-012 (0-3 in)
Barium 94 J

Chromium 28 
Cobalt 14 J
Lead 69 

Manganese 910 J
Mercury 0.2 J
Nickel 23 J

Vanadium 20 

PECON-012

Analyte (mg/kg) PECON-011 (0-3 in)
Barium 59 J

Chromium 32 J
Cobalt 13 J
Lead 35 

Manganese 800 J
Mercury 0.41 J
Nickel 13 J

Vanadium 15 

PECON-011

Analyte (mg/kg) S10009 (0-2 in)
Barium 110 JN*

Chromium 310 JN
Cobalt 4.7 *
Lead 78 

Manganese 860 *
Mercury 0.055 
Nickel 14 *J

Vanadium 16 JN

S-014-SED-4

Analyte (mg/kg) S10006 (0-2 in)
Barium 160 JN*

Chromium 870 JN
Cobalt 9.9 *
Lead 100 

Manganese 1500 *
Mercury 0.0054 U
Nickel 15 *J

Vanadium 31 JN

S-014-SED-3

Analyte (mg/kg) S10003 (0-2 in)
Barium 76 JN*

Chromium 840 JN
Cobalt 6.9 *
Lead 71 

Manganese 490 *
Mercury 0.035 
Nickel 12 *J

Vanadium 23 JN

S-014-SED-2

Analyte (mg/kg) S10001 (0-2 in)
Barium 75 JN*

Chromium 380 JN
Cobalt 13 *
Lead 30 

Manganese 400 *
Mercury 0.0062 U
Nickel 7.9 *J

Vanadium 40 JN

S-014-SED-1

Analyte (mg/kg) PCWaste-005 (0-3 in)
Barium 20 

Chromium 7.3 
Cobalt 2 
Lead 17 

Manganese 130 
Mercury 0.13 
Nickel 4.5 

Vanadium 4.3 

PCWaste-005

Analyte (mg/kg) PB-008C-TB02 (0-3 in)
Barium 16 

Chromium 6.9 
Lead 5.4 

Mercury 0.1 U

PB-008C-TB02

Analyte (mg/kg) PB-008C-07 (0-3 in)
Barium 120 

Chromium 99 
Lead 8.1 

Mercury 0.12 U

PB-008C-07Analyte (mg/kg) PB-008B-09 (0-3 in)
Barium 55 

Chromium 17 
Lead 80 

Mercury 0.1 U

PB-008B-09

Analyte (mg/kg) FE2-001-C (0-3 in)
Barium 74 

Chromium 57 
Cobalt 5.9 
Lead 33 J

Manganese 340 
Mercury 0.19 
Nickel 12 

Vanadium 18 

FE2-001-C

Analyte (mg/kg) PECON-020 (0-3 in)
Barium 160 

Chromium 150 J
Cobalt 7.1 UJ
Lead 510 J

Manganese 2200 
Mercury 0.06 U
Nickel 86 J

Vanadium 23 

CA-25-EPA-43166-2503

Analyte (mg/kg) FE2-001-A (0-3 in)
Barium 81 

Chromium 54 
Cobalt 9.3 
Lead 120 J

Manganese 660 
Mercury 0.86 
Nickel 20 

Vanadium 22 

CA-25-EPA-43146-2501

Analyte (mg/kg) PCWASTE-004-A (0-3 in)
Barium 54 

Chromium 28 
Cobalt 2 
Lead 49 

Manganese 720 
Mercury 0.26 
Nickel 12 

Vanadium 5.7 

CA-25-9999-90
Analyte (mg/kg) PCWaste-004-B (0-3 in)

Barium 52 J
Chromium 48 

Cobalt 7.7 J
Lead 23 J

Manganese 540 
Mercury 0.19 
Nickel 13 J

Vanadium 12 J

PCWaste-004-B
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            represents the selected median BAF

FIGURE

4-1

ANNISTON PCB SITE

ANNISTON , ALABAMA

BASELINE ECOLOGICAL RISK ASSESSMENT 

FOR OU-4 APPENDIX A – BIOACCUMULATION 

FACTOR DEVELOPMENT

SUMMARY OF OU-4 AQUATIC TISSUE DATA AND 

SELECTED BIOACCUMULATION FACTORS FOR PCBs
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            represents the selected median BAF

FIGURE

4-2

SUMMARY OF OU-4 TISSUE DATA AND SELECTED 

BIOACCUMULATION FACTORS FOR MERCURY

STREAMLINED ECOLOGICAL RISK 

ASSESSMENT FOR OU-1/OU-2 PORTION OF 

SNOW CREEK APPENDIX A – 

BIOACCUMULATION FACTOR DEVELOPMENT

ANNISTON PCB SITE

ANNISTON , ALABAMA
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1. Introduction 

The Operable Unit (OU)-1/OU-2 Streamlined Ecological Risk Assessment (SERA) was conducted to 
evaluate the aquatic exposure pathways for ecological receptors and potential risks associated with 
identified constituents of potential concern (COPCs) (polychlorinated biphenyls [PCBs], barium, chromium, 
cobalt, lead, manganese, mercury, nickel and vanadium) within the OU-1/OU-2 portion of Snow Creek. 
Dietary exposure to a range of feeding guilds of birds and mammals was evaluated based on exposure from 
sediment and contaminated prey tissues. To evaluate the dietary exposure pathways to aquatic-feeding 
receptors, COPC concentrations in tissues of the prey for the identified receptors were modeled. The prey 
items for the representative receptors selected for evaluation in the OU-1/OU-2 SERA were aquatic plants, 
benthic invertebrates, emergent insects, crayfish, mollusks, frogs, and snakes. Table A-1 summarizes the 
aquatic receptors that are evaluated in the SERA and the assumed dietary components of each receptor’s 
diet. 

Table A-1 OU-1/OU-2 Aquatic Receptors and Dietary Components 

Receptor 
Aquatic 
Plants 

Emergent 
and Flying 

Insects 
Benthic 

Invertebrates Crayfish Mollusk Frog 
 

Snake 

Mallard X  X  X   

Tree 
Swallow  X      

Spotted 
Sandpiper  X X     

Pied-Billed 
Grebe X X X X X X  

Common 
Muskrat X  X  X   

Little 
Brown Bat  X      

Raccoon X  X X X X X 

 

Biotic tissue data and sediment data were collected from nine biological sampling areas (BSAs) and three 
reference areas as a part of the Phase II field sampling in 2009.  These data were collected primarily to 
support the evaluation of potential risk to the identified ecological receptors from dietary exposure in OU-4. 
Details of the approach for this sampling are provided in the OU-4 Phase II Field Sampling Plan (FSP) 
(ARCADIS U.S., Inc. [ARCADIS] 2009). The data collected and used herein are described in Section 2.1 
below and in Section 3.2 of the SERA, to which this document is an appendix. 
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The bioaccumulation model represents the relationship between the abiotic media (in this case, creek 
sediment) and the measured prey tissue concentration. When available data are sufficient, a regression 
analysis to predict tissue concentrations as a function of the abiotic media concentration is preferred. The 
regression takes the form (e.g., for a linear model): 

tissue concentration (y) = slope (m) of the line x  
exposed sediment concentration (x) + the y intercept (b) 

If sufficient data are not available or if regression analyses do not result in a predictive relationship between 
abiotic media and tissue (i.e., not statistically significant or low coefficient of determination [r2] values), prey 
tissue concentrations can be estimated using bioaccumulation factors (BAFs) that relate concentrations in 
abiotic media to tissue concentrations through a simple ratio. As a convention herein, ratios based on wet 
weight (ww) or dry weight (dw) tissue and abiotic media concentrations are referred to as BAFs. Ratios 
based on lipid normalized tissue and organic carbon normalized sediment are referred to as biota sediment 
accumulation factors (BSAFs). 

As an example, a BAF can be calculated as follows: 

Equation 1:   Cinsect = BAFinsect × PCB sediment 

When BAFs are used, the predictability of the selected BAF is acknowledged to be uncertain due to the lack 
of relationship between the sediment and tissue data in the regression analysis. The approach for 
development of BAFs or regressions for PCBs and mercury was different than the approach used to develop 
BAFs for the remaining metals, due to differences in the available data for each. The following sections 
describe the data and analyses used to estimate bioaccumulation for each prey tissue type and COPC. 

2. PCB and Mercury BAF Development 

For the SERA, conditions influencing bioaccumulation of PCBs and mercury in prey tissues in the 
OU-1/OU-2 portion of Snow Creek were assumed to be similar to those already assessed in OU-4. There is 
some uncertainty associated with this assumption because the creek and adjacent floodplain within the OU-
1/OU-2 portion of Snow Creek are in a more developed/industrialized area than OU-4.  Thus, prey species 
that are present as well as the make up of the sediments may differ.  While these differences do introduce 
some uncertainty, these data likely introduce less uncertainty than non-site-specific values in the peer 
reviewed literature and are thus preferred for the SERA.  BAFs developed for PCBs and mercury in OU-4 
are, therefore, considered reasonably representative of OU-1/OU-2. The following sections detail the data 
used and the approach for development of PCB and mercury BAFs in OU-4.  
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2.1 Data Use  

Three ecologically distinct reaches (EDRs), upper, middle, and lower, were identified within OU-4 based on 
habitat surveys conducted in Phase I Ecological Survey (ARCADIS BBL 2007). Three aquatic BSAs were 
identified within each of the three EDRs for a total of nine aquatic BSAs within OU-4. Samples were also 
collected from three aquatic reference locations. Six discrete sediment samples were collected from each 
BSA and reference location. Four field duplicates were collected, one in each EDR and one in the reference 
location. Field duplicates were averaged for the purposes of this analysis. In addition to the sediment data 
collected as a part of the biota investigation, 13 historical sediment samples were identified that were 
collected within or in close proximity to the BSAs. These samples were also included in the sediment 
datasets for the BSAs. Tables A-2 and A-3 summarize the sediment and biotic tissue for PCBs and mercury, 
respectively. Figures A-1 through A-9 show the locations of each BSA as well as the locations of the 
sediment data collected within or in close proximity to each BSA.   

In general, individual biotic tissue samples were not precisely co-located with specific sediment samples, 
rather tissue collected from specified locations within a BSA were composited. Thus, associating a specific 
tissue sample within a BSA with a specific sediment sample location was not possible. As such, samples 
were not evaluated on an individual basis. Instead, data from each BSA or reference area were combined to 
estimate a mean value for each sub-area. These mean values were used to develop bioaccumulation 
models. To calculate the means for each BSA, all available sediment and tissue data were initially included.  
When none of the samples collected within a BSA had a detected PCB or mercury concentration (all were 
non-detect [ND]), that BSA was not used in calculating BAFs; however when at least one sample contained 
a detected concentration, one-half the reporting limit was used for ND values in conjunction with the 
detected concentration to calculate a mean value.  This approach is expected to adequately account for and 
represent the spatial variability of measured concentrations within a BSA. PCBs were not detected in 
sediment at any of the three reference locations. Mercury was detected in a small number of reference area 
sediments. However, a statistical comparison of means was conducted comparing site and reference 
location sediment. The dataset did not meet the normality assumptions needed to conduct an analysis of 
variance (ANOVA) test; therefore, the non-parameter Kruskal-Wallis test was used for the comparison of 
means. Using the Kruskal-Wallis test, it was determined that site sediment is statistically different from 
reference locations and, therefore, these data are considered to represent two populations. As such, only 
the site data were included in the BAF analysis for PCBs and mercury.  The calculated BSA means for 
PCBs and mercury for sediment and tissue are shown in Tables A-4 through A-19. 

In addition to the field collected benthic invertebrate data, a laboratory bioaccumulation test was conducted 
using lumbriculus verigatus and site sediments containing a range of PCB concentrations. The specific 
methods and results for the laboratory bioaccumulation study are provided in the final report from the 
laboratory (Ingersoll et al, in review).  Laboratory sediments were analyzed as both homologs and Aroclors.  
Tissue was measured as homologs and is provided as wet weight.  The laboratory bioaccumulation data for 
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homologs and Aroclors are summarized in Tables A-10 and A-11, respectively. Additional detail regarding 
data for each prey-tissue type is described in Section 2.2. 

2.2 BAF Development Methods 

As described above, a regression analysis to predict tissue concentrations as a function of the abiotic media 
concentration is preferred.  Because the tissues and sediments were not specifically co-located (beyond 
being collected within the area of the BSA), regression analyses were conducted for each tissue type using 
mean tissue concentrations and mean sediment concentrations for each BSA as described in Section 2.1.  
Initially, regression analyses based on dry weight sediment and tissue1 were conducted for PCBs and 
mercury, as well as organic carbon2 (dw) sediment and lipid normalized (ww) tissue for PCBs. Fit was tested 
on a linear and lognormal basis. The results of these analyses are shown in Tables A-4 through A-19 and 
Figures A-10 through A-25.  As these regression analyses did not result in a predictive relationship between 
sediment and biotic tissue (i.e., coefficient of determination r2 values < 0.3), further analysis was conducted 
to evaluate possible correlations based on a range of variations in sediment and tissue estimates.  
Additional sediment variations include fines normalized dry weight sediment.  In general, sediment PCBs 
were measured as Aroclors.  In a subset of samples in six of the nine BSAs, PCBs were measured as 
homologs. These data were also considered in the correlation analysis. Tissue data were additionally 
evaluated on a wet weight basis. Percent fines for sediment as well as percent solids for tissue used to 
calculate these values are provided in Table A-20. Tables A-21 through A-24 summarize the coefficients of 
determination (r2) for each sediment and tissue variation for PCBs and mercury on a numeric and log basis 
(including the dry weight and lipid and organic carbon (OC) normal [PCB only] analyses shown in Figures A-
10 through A-25).  For those pairings with an r2 value greater than 0.3, the data were plotted (Figures A-26 
through A-29).  When the correlation was positive (i.e., tissue concentrations rose as sediment 
concentrations rose), a statistical evaluation was conducted to determine if the relationship was statistically 
significant with 90 percent confidence (i.e., p value < 0.1). The statistical output is included in Attachment A. 
The following sections describe the results of these analyses for each tissue type.   

                                                      

1 Tissue concentrations were reported from the laboratory as wet weight and converted to dry weight using 
measured percent solids in each sample.  If the percent solids was not available for a specific sample, an 
arithmetic mean of the percent solids in that tissue type was used for the calculation. 

2 When TOC was ND, these samples were excluded from the mean calculations because of uncertainty with 
estimating TOC based on one-half the reporting limit. 
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2.2.1 Aquatic Plants 

Aquatic plants consisted primarily of the stems and leaves of alligator weed (Alternanthera philoxeroides). 
Three composite samples were collected from BSAs. The arithmetic mean of composites within each BSA 
was taken and associated with the arithmetic mean of the sediment concentrations for that BSA for the 
analysis. 

The regression analyses for PCBs and mercury did not result in a predictive relationship between sediment 
and aquatic plant tissue on a dry weight or on an OC and lipid normalized (PCB only) basis (Figures A-10 
and A-11). Similarly, the additional correlation analysis (Tables A-21 through A-24) did not indicate a 
predictive relationship between sediment on a percent fines normalized basis or plant tissue on a wet weight 
basis.  Because a predictive relationship was not identified, it was necessary to calculate BAFs. The 
medians of the BSA-specific dw/dw BAFs of 0.42 milligrams per kilogram (mg/kg) for PCBs and 0.11 mg/kg 
for mercury were selected for use in estimating tissue concentrations in aquatic plants (Tables A-4 and A-5, 
respectively). 

2.2.2 Emergent Insects 

Emergent insects that were collected consisted primarily of crane flies (Tipulidae), damselflies (Odonata), 
and dragonflies (Odonata). Three composite samples were collected from each of the nine BSAs for a total 
of 27 samples from OU-4. Nine of the 27 composite samples contained crane flies as well as other species.  
Six of the composites, all of which were taken within EUA 02 and EUA 03, contained crane flies only and 
these samples had PCB concentrations that were substantially higher (5.8 to 7.8 mg/kg dw) than 
concentrations in the mixed samples, which ranged from 0.1 mg/kg dw to 0.8 mg/kg dw.  Because the 
samples that contained mixtures of species, which included crane flies, did not contain higher PCB 
concentrations than samples containing only dragon or damsel flies, there appears to be substantial 
uncertainty associated with the exposure of crane flies. This uncertainty is discussed in Section 6.3.2 of the 
OU-1/OU-2 SERA. Because the crane fly only PCB data appear to be a separate population from the mixed 
species data, the approach for calculating emergent insect BAFs will be modified from the approach used for 
other tissue types as described below.   

As was done for the other tissue types, the arithmetic mean of composites within each BSA was taken and 
associated with the arithmetic mean of the sediment sample concentrations for that BSA for the analysis for 
a total of nine discrete tissue and sediment concentration estimates.  For PCBs, the regression analyses 
were conducted for mixed species samples only as the sample size for crane fly only samples (n=2) was too 
small to conduct a regression.  The regression analyses for mixed species PCBs and all samples for 
mercury did not result in a predictive relationship between sediment and emergent insect tissue on a dry 
weight or on an OC and lipid normalized (PCB only) basis (Figures A-12 and A-13, respectively).  Similarly, 
the additional correlation analysis (Tables A-21 through A-24) did not indicate a predictive relationship 
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between sediment on a percent fines normalized basis or emergent insect tissue on a wet weight basis.  
Based on this analysis and the lack of a predictive relationship between sediment and tissue, it was 
necessary to calculate BAFs. Because of the different populations of data for PCBs, a median BAF is not 
recommended.  Alternatively, a mean BAF for mixed samples was calculated separately from the mean BAF 
for crane flies only. The “mixed diet” BAF was calculated as a weighted average with 22 percent (i.e., the 
percent of samples collected that were comprised of only crane flies) of the BAF being represented by crane 
flies only and the remaining 78 percent represented by mixed species.  This is considered a conservative 
proportion based on the survey data collected in 2006 and 2007 and reported in the Operable Unit 4 
Ecological Survey Report (ARCADIS BBL 2007). These survey results showed that of the 60 survey sample 
locations crane flies were found in only four locations (7%) compared to odonates, which were found in 30 
locations (50%). The resulting weighted mean BAF is 3.8 and is shown relative to the tissue data on Figure 
A-30.  The selected BAF for mercury is the median value of the BSAs.   

2.2.3 Benthic Invertebrates 

Benthic invertebrate samples that were collected from each of the nine BSAs consisted of Odonata larvae. 
Three composite benthic invertebrate samples were collected in each of the nine BSAs. The arithmetic 
mean of the three composites within each BSA was taken and associated with the arithmetic mean of the 
sediment sample concentrations for that BSA. 

The regression analyses for PCBs and mercury did not result in a predictive relationship between sediment 
and benthic invertebrate tissue on a dry weight or on an OC and lipid normalized (PCB only) basis (Figures 
A-14 and A-15, respectively).  The additional correlation analysis indicated a correlation between PCBs in 
sediment normalized to percent fines and benthic invertebrate tissue on a wet weight basis (Tables A-21 
and A-22). The correlation to wet weight tissue was statistically significant (p=0.03).  None of the other tissue 
types being consumed by receptors showed a positive correlation with fines normalized PCB concentrations 
in sediment.  In addition, percent fines in sediment did not correlate well with PCB concentrations in 
sediment (Figure A-30).  Thus, it was not possible to estimate a concentration for any other tissue type 
based on fines normalized sediment. Because no other element of any receptor diet is based on percent 
fines and because the risk calculations in the SERA require a fixed assumption about the percent of fines in 
sediment, it was not feasible to incorporate this fines normalized relationship into the overall dose estimation 
in the SERA. An evaluation of this uncertainty is provided in Section 6.3.2 of the SERA.   

The additional correlation analysis for mercury resulted in an r2 value greater than 0.3 for fines normalized, 
but the correlation in this case was negative (Figures A-28 and A-29).  Based on these analyses, medians of 
the BSA-specific dw/dw BAFs of 0.92 mg/kg for PCBs and 0.39 mg/kg for mercury were selected for use in 
estimating tissue concentrations in benthic invertebrates (Tables A-8 and A-9, respectively). 
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For the laboratory benthic invertebrate data, regression analyses demonstrated statistically significant 
predictive relationships between sediment PCB concentrations and lumbriculus variegatus tissue 
concentrations.  Regressions are shown in Figures A-16 and A-17.  The statistical evaluation of these 
regression analyses is provided in Attachment A. Both the regression equation from the laboratory study and 
field-based BAF are used to estimate benthic invertebrate tissue concentrations for the OU-1-OU-2 SERA 
dose calculations. Because sediment Aroclor vs. tissue homolog for both ww and lipid normalized worm 
tissue basis had good fit, the regression equation that best fit the field data was used, which was log tissue 
homolog ww versus log PCB Aroclor dw with an r2 value of 0.89. 

2.2.4 Crayfish 

Crayfish were collected from all nine BSAs. One to three composite samples were collected opportunistically 
in either emergent vegetation, run, or riffle habitats in each BSA. The arithmetic mean of the composites 
within each BSA was taken and associated with the arithmetic mean of the sediment sample concentrations 
for that BSA. 

The regression analyses resulted in a predictive relationship between sediment and crayfish tissue for PCBs 
on a dry weight basis.  However, as shown on Figure A-18, this correlation was negative.  The OC and lipid 
normalized regressions for PCBs were not predictive, nor were the mercury regressions on a dry weight 
basis (Figures A-18 and A-19, respectively).  The additional correlation analysis for PCBs resulted in r2 
values greater than 0.3 for two combinations (Tables A-21 and A-22), but the correlations were negative 
(Figures A-26 and A-27).  For mercury, no predictive relationships were observed in the additional 
correlation analyses (Tables A-23 and A-24).  Because a significant positive relationship was not identified, it 
was necessary to calculate BAFs. The medians of the BSA-specific dw/dw BAFs of 0.75 mg/kg for PCBs 
and 0.27 mg/kg for mercury were selected for use in estimating crayfish tissue concentrations (Tables A-12 
and A-13, respectively). 

2.2.5 Mollusks 

Mollusks were collected from all nine BSAs. Efforts were made to collect mollusks in either emergent 
vegetation, run, or riffle habitats in each BSA. The arithmetic mean of the composites within each BSA was 
taken and associated with the arithmetic mean of the sediment sample concentrations for that BSA. 

The regression analyses did not result in a predictive relationship between sediment and mollusk tissue for 
PCBs or mercury on a dry weight or on an OC and lipid normalized (PCB only) basis (Figure A-20 and A-21, 
respectively). Similarly, the additional correlation analysis for PCBs (Tables A-21 and A-22) did not indicate 
a predictive relationship between sediment on a percent fines normalized basis or tissue on a wet weight 
basis. The additional correlation analysis for mercury resulted in r2 values greater than 0.3 for fines 
normalized sediment and wet weight tissue (Tables A-23 and A-24), but the correlations were negative 
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(Figures A-28 and A-29). Because a significant positive relationship was not identified, it was necessary to 
calculate BAFs. The medians of the BSA-specific dw/dw BAFs of 6.5 mg/kg for PCBs and 0.47 mg/kg for 
mercury were selected for use in estimating mollusk tissue concentrations (Tables A-14 and A-15, 
respectively). 

2.2.6  Snakes and Frogs  

Snakes and frogs were collected in all nine BSAs. Efforts were made to collect tissues in each BSA. 
However, samples were not found in all areas. Tables A-2 and A-3 summarize the data available by BSA for 
snakes and frogs. Species of frogs collected include southern leopard frogs (Thobates sphenocephalus), 
bullfrogs (Rana catesbeiana), bronze or green frogs (Rana clamitans), and northern cricket frogs (Acris 
crepitans). Snake species collected include midland water snake (Nerodia sipedon), queen snake (Regina 
septemvittata), cottonmouth (Agkistrodon piscivorus), and yellow-bellied water snake (Nerodia 
erythrogaster). Because concentrations in frogs and snakes appear to be dissimilar, with snakes typically 
having higher body burdens than frogs, uptake was evaluated separately for frogs and snakes. The 
arithmetic mean of the frog or snake tissue samples within each BSA was taken and associated with the 
arithmetic mean of the sediment sample concentrations for that BSA.   

The regression analyses did not result in a predictive relationship between sediment and frog tissue for 
PCBs or mercury on a dry weight or on an OC and lipid normalized (PCB only) basis (Figures A-22 and A-
23, respectively), with the exception of the log PCB OC and lipid normalized regression. The statistical 
evaluation of this regression analysis is provided in Attachment A and showed that the correlation was not 
statistically significant. Similarly, the additional correlation analysis for PCBs (Tables A-21 and A-22) did not 
indicate a predictive relationship between sediment on a percent fines normalized basis or tissue on a wet 
weight basis. The additional correlation analysis for mercury resulted in r2 values greater than 0.3 for fines 
normalized sediment and dry weight and wet weight tissue (Tables A-23 and A-24) and these results were 
statistically significant (Figures A-28 and A-29). The statistical evaluation of these regression analyses is 
provided in Attachment A. However, as discussed above for benthic invertebrates and PCBs, none of the 
other tissue types being consumed by receptors showed a positive correlation with fines normalized mercury 
concentrations in sediment.  In addition, percent fines in sediment did not correlate well with mercury 
concentrations in sediment (Figure A-30).  Thus, it was not possible to estimate a concentration for any 
other tissue type based on fines normalized sediment. Because no other element of any receptor diet is 
based on percent fines and because the risk calculations in the SERA require a fixed assumption about the 
percent of fines in sediment, it was not feasible to incorporate this fines normalized relationship into the 
overall dose estimation in the SERA.   

Based on the results discussed above, the medians of the BSA-specific dw/dw BAFs of 3.4 mg/kg for PCBs 
and 0.75 mg/kg for mercury were selected for use in estimating frog tissue concentrations (Tables A-16 and 
A-17, respectively).   



 

 

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\Appendix A\3341311214_Anniston OU1-2 SERA Appx A_Final_121913.docx 9 

 
 
Appendix A 
Bioaccumulation Factor 
Development 

For snakes, the regression analyses resulted in a predictive relationship between sediment and snake tissue 
for PCBs based on seven different sediment and tissue combinations (Tables A-21 and A-22) including on a 
dry weight basis (Figure A-24).  However, the correlations were negative (Figure A-26 and A-27).  For 
mercury (Figures A-28 and 29), no predictive relationship was identified.  Because a significant positive 
relationship was not identified, it was necessary to calculate BAFs.  The medians of the BSA-specific dw/dw 
BAFs of 26.91 mg/kg for PCBs and 1.11 mg/kg for mercury were selected for use in estimating snake tissue 
concentrations (Tables A-18 and A-19). 

3. BAF Development for Remaining COPCs 

This section describes the data and method for developing BAFs for barium, chromium, cobalt, lead, 
manganese, nickel, and vanadium for use in the SERA. 

Metal COPCs were measured in sediment and tissue in approximately 10 percent of samples collected for 
PCB and mercury analysis, as described in Section 3.2 of the SERA. As there were too few samples to 
develop a regression model, it was necessary to estimate a BAF ratio for these metals. 

The data were insufficient to test site data compared to the reference data to determine if these datasets 
represent different populations. Moreover, because the site-relatedness of the metal COPCs is not clear, it is 
more likely that site and reference data could be a part of one data population. As such, reference data were 
included in the BAF development for these metals. Table A-25 summarizes the metals data that were 
available and included in the BAF development. There were too few samples to develop a regression model 
or to develop a median of BSA averages, as was done for PCBs and mercury. Thus, BAFs for these seven 
metal COPCs were calculated using a ratio of mean tissue concentrations to mean sediment concentrations 
using the data from all BSAs and reference areas as shown in Equation 2. .  

Equation 2:  BAF = XdwTissue/Xdwsediment, (where X is the arithmetic mean) 

This ratio of means was chosen as the most appropriate dw/dw BAF for the tissue and sediment data 
available for the OU-1/OU-2 portion of Snow Creek. A summary of non-mercury metal data and BAF 
calculations can be found in Table A-25. 

4. Summary 

As described above, when sufficient data were available, data were evaluated to determine if predictive 
relationships between sediment and tissue could be identified. Data were compiled by BSAs and initially 
evaluated on a dry weight basis for PCBs and mercury and lipid/organic carbon normalized basis for PCBs. 
Additional correlation analyses were conducted using fines normalized sediment as well as wet weight 
tissue. For the tissues evaluated herein, a predictive relationship was generally not found. Thus, the median 
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Appendix A 
Bioaccumulation Factor 
Development 

BAF based on dry weight sediment and tissue was selected as the best method for estimating a tissue 
concentration for the foodweb in the SERA. Table A-26 summarizes the BAFs selected for the OU-1/OU-2 
SERA.   
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Tables 

 



Sediment

Sediment 

TOC

Aquatic 

Plants

Aquatic Plant 

Lipids

Emergent 

Insects

Emergent 

Insects Lipids

Benthic 

Invertebrates

Benthic 

Invertebrates 

Lipids Crayfish

Crayfish 

Lipids Mollusks

Mollusks 

Lipids Frog

Frog 

Lipids Snake

Snake 

Lipids

ELA-01-55 0.53 3855 0.63 0.50 0.67 2.6 1.6 0.80 1.3 0.60 10 0.50 na na 45 1.7
ELA-01-56 0.26 3020 0.37 0.70 0.96 2.7 0.90 0.90 0.83 0.50 11 0.50 na na 35 2.2
ELA-01-57 2.0 10600 0.58 0.40 1.2 3.2 0.91 1.0 1.1 0.20 6.1 0.60 na na 35 4.4
ELA-01-58 2.7 16200
ELA-01-59 0.82 10100
ELA-01-60 2.4 22200
HHFL-04 1.3 3640
ELA-02-61 3.9 24800 0.25 0.90 0.74 4.2 0.80 0.90 0.24 0.20 12 0.40 5.4 1.0 26 1.3
ELA-02-62 2.4 23300 0.036 0.40 0.83 3.0 0.81 0.90 0.51 0.30 8.4 0.50 5.3 1.3 na na
ELA-02-63 3.0 2350 0.042 0.80 1.4 3.0 1.0 0.80 1.3 0.40 14 0.60 na na na na
ELA-02-64 3.2 660
ELA-02-65 1.2 13100
ELA-02-66 1.1 4000
ELA-03-67 4.2 14300 0.33 0.70 0.71 2.9 0.74 0.80 0.68 0.60 11 0.60 na na 30 2.5
ELA-03-68 0.98 3110 0.24 0.70 0.95 1.9 0.94 0.70 0.76 0.60 11 0.60 na na 48 4.9
ELA-03-69 2.0 9750 0.042 0.70 1.2 2.9 0.61 0.90 0.87 0.50 12 0.60 na na 55 2.2
ELA-03-70 0.04 2090
ELA-03-71 0.10 620
ELA-03-72 0.4 1850
EMA-01-01 1.2 10000 0.041 1.1 0.31 3.1 1.6 1.7 2.6 0.80 4.9 0.60 2.4 0.70 122 1.3
EMA-01-02 0.70 2270 1.1 0.50 0.55 3.7 1.3 2.1 2.6 0.90 4.6 0.80 4.6 3.2 na na
EMA-01-03 1.14 1800 0.39 1.0 0.69 3.9 1.2 1.3 na na 6.3 0.80 na na na na
EMA-01-04 0.36 3940
EMA-01-05 1.3 11400
EMA-01-06 2.3 13400
HHFL-05 0.2 2300
EMA-02-07 2.4 20100 1.7 0.50 0.68 3.6 2.0 1.9 2.1 0.80 7.3 0.50 3.4 0.70 19 2.0
EMA-02-08 1.3 3740 1.2 0.40 0.73 3.3 1.9 1.0 na na 6.4 0.70 2.9 0.70 na na
EMA-02-09 5.2 12200 0.054 0.80 0.58 4.0 1.9 1.0 0.89 0.50 6.2 0.70 na na na na
EMA-02-10 2.3 19300
EMA-02-11 2.0 13000
EMA-02-12 3.6 23500
C-064-SED-1 0.1 250
C-065-SED-3 0.2 250
EMA-03-31 0.23 3460 0.059 0.50 0.81 4.1 1.4 1.1 1.8 1.1 12 0.90 4.5 2.6 na na
EMA-03-32 0.021 30300 0.44 0.60 0.80 4.4 2.0 1.2 1.5 0.80 10 0.60 3.1 3.1 na na
EMA-03-33 0.38 7050 0.39 0.50 1.0 4.6 1.2 1.1 1.1 0.70 12 1.1 2.8 0.90 na na
EMA-03-34 0.69 4920
EMA-03-35 3.9 37300
EMA-03-36 1.5 31300
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PCB Results (mg/kg dry weight)
1
; TOC (mg/kg); Lipids (%)

EDR BSA

M
id

dl
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EMA-01

EMA-02

EMA-03

Sediment 

Location

Table A-2

Sediment and Aquatic Biota Tissue PCB Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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Sediment

Sediment 

TOC

Aquatic 

Plants

Aquatic Plant 

Lipids

Emergent 

Insects

Emergent 

Insects Lipids

Benthic 

Invertebrates

Benthic 

Invertebrates 

Lipids Crayfish

Crayfish 

Lipids Mollusks

Mollusks 

Lipids Frog

Frog 

Lipids Snake

Snake 

Lipids

PCB Results (mg/kg dry weight)
1
; TOC (mg/kg); Lipids (%)

EDR BSA

Sediment 

Location

Table A-2

Sediment and Aquatic Biota Tissue PCB Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama

EUA-01-19 1.1 4010 0.87 0.40 2.7 3.1 3.5 1.2 1.8 0.60 11 0.70 15 1.3 26 6.7
EUA-01-20 3.1 4880 0.41 0.60 0.36 2.8 0.96 1.3 3.2 1.1 6.3 0.80 18 1.7 na na
EUA-01-21 0.81 3790 0.88 0.60 0.31 3.1 0.98 1.0 1.6 0.90 5.9 0.70 na na na na
EUA-01-22 2.0 3050
EUA-01-23 0.35 4370
EUA-01-24 2.8 6360
C-001-SED-4 1.9 250
EUA-02-43 1.9 5855 0.65 0.80 27 1.9 0.86 0.80 3.8 0.90 14 0.90 9.5 1.0 167 0.60
EUA-02-44 0.40 2140 0.67 0.90 23 1.8 2.9 0.70 3.3 1.4 17 1.1 2.5 2.2 na na
EUA-02-45 1.5 2700 0.80 1.2 18 2.0 1.3 0.60 2.2 0.60 12 0.80 na na na na
EUA-02-46 0.26 7600
EUA-02-47 1.6 14000
EUA-02-48 0.87 5380
C-005-SED-1 0.23 250
C-008-SED-2 0.34 15000
C-008-SED-4 0.50 250
C-009-SED-1 2.13 250
C-010-SED-4 0.42 250
EUA-03-25 1.2 6950 0.76 0.60 25 2.6 1.1 0.90 1.3 0.50 17 0.90 17 1.0 na na
EUA-03-26 1.5 4560 1.2 0.60 23 2.2 2.3 1.6 na na 15 0.60 38 0.80 na na
EUA-03-27 0.28 10700 1.2 0.60 20 2.4 1.3 1.4 na na 8.8 0.70 5.6 0.90 na na
EUA-03-28 0.36 4160
EUA-03-29 2.4 4790
EUA-03-30 0.42 630
C-017-SED-2 8.90 23000
C-021-SED-4 1.22 13000
ERA-01-49 0.021 2450 0.042 0.90 0.16 3.0 0.15 0.80 na na 0.28 0.80 na na 1.3 2.0
ERA-01-50 0.027 16200 0.040 1.0 0.16 2.8 0.12 0.80 na na 0.27 0.80 na na 1.2 1.8
ERA-01-51 0.019 575 0.040 0.90 0.18 2.4 0.14 0.60 na na 0.11 1.1 na na 0.21 1.3
ERA-01-52 0.020 610
ERA-01-53 0.024 2360
ERA-01-54 0.037 26000
ECO-REF-01 0.029 4310
ERA-02-13 0.017 7340 5.1 0.30 0.089 2.5 0.069 0.90 0.064 1.2 0.14 0.60 0.063 0.60 0.074 2.6
ERA-02-14 0.036 26700 0.037 0.70 0.09 2.1 0.13 1.2 0.051 1.1 0.15 0.50 0.14 2.1 na na
ERA-02-15 0.040 36200 0.051 0.40 0.07 2.3 0.15 0.70 0.063 1.0 0.11 0.40 na na na na
ERA-02-16 0.024 6830
ERA-02-17 0.021 3580
ERA-02-18 0.022 5180
ECO-REF-02 0.029 3430
ERA-03-37 0.055 128000 0.042 0.70 0.24 3.0 0.16 0.60 na na 0.15 0.70 0.06 0.80 0.028 4.2
ERA-03-38 0.030 34600 0.039 0.70 0.17 3.1 0.18 0.50 na na 0.14 0.80 na na 4.5 8.5
ERA-03-39 0.036 26500 0.039 0.70 0.16 3.4 0.17 0.60 na na 0.13 0.90 na na na na
ERA-03-40 0.020 2480
ERA-03-41 0.021 5320
ERA-03-42 0.047 48300
ECO-REF-03 0.025 1560

General Note:

Red text indicates value is shown at half the reporting limit
Total PCB calculated as non-detect = 0 if one or more Aroclor or homolog detected; if all are non-detect then one-half the highest reporting limit for individual Aroclor or homolog shown in red.
Footnote:
1 Sediment, crayfish tissue, and mollusk tissue concentrations were measured as Aroclors while all other tissue concentrations were measured as homologs

Acronyms and Abbreviations:

BSA = biological sampling area mg/kg = milligrams per kilogram OU = Operable Unit
EDR = ecologically distinct reach na = no sample aquired in specified area PCB = polychlorinated biphenyl

ERA-03

ERA-02

ERA-01

R
ef

er
en

ce
U

pp
er

EUA-01

EUA-02

EUA-03

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\Appendix A\3341311214_OU1-2 SERA App A_Tables A-2,3,20,25,26_Final_122013.xlsx Page 2 of 2



Sediment Sediment TOC

Aquatic 

Plants

Aquatic 

Plants Lipids

Emergent 

Insects

Emergent 

Insects Lipids

Benthic 

Invertebrates

Benthic 

Invertebrates 

Lipids Crayfish

Crayfish 

Lipids Mollusks

Mollusks 

Lipids Frog

Frog 

Lipids Snake

Snake 

Lipids

ELA-01-55 0.35 2250 0.023 0.50 0.16 2.6 0.36 0.80 0.36 0.60 0.56 0.50 na na 0.78 1.7
ELA-01-56 0.19 3020 0.052 0.70 0.21 2.7 0.36 0.90 0.26 0.50 0.80 0.50 na na 1.1 2.2
ELA-01-57 0.62 10600 0.024 0.40 0.25 3.2 0.32 1.0 0.19 0.20 0.52 0.60 na na 0.94 4.4
ELA-01-58 0.69 16200
ELA-01-59 6.3 10100
ELA-01-60 0.58 22200
HHFL-04 0.38 3640
ELA-02-61 0.91 24800 0.092 0.90 0.14 4.2 0.27 0.90 0.29 0.20 0.78 0.40 0.56 1.0 1.9 1.3
ELA-02-62 0.75 23300 0.069 0.40 0.19 3.0 0.58 0.90 0.20 0.30 0.85 0.50 0.32 1.3 na na
ELA-02-63 0.49 2350 0.033 0.80 0.24 3.0 0.25 0.80 0.21 0.40 1.0 0.60 na na na na
ELA-02-64 0.27 660
ELA-02-65 0.52 13100
ELA-02-66 0.59 4000
ELA-03-67 1.6 14300 0.073 0.70 0.08 2.9 0.26 0.80 0.11 0.60 0.73 0.60 na na 2.1 2.5
ELA-03-68 0.37 3110 0.067 0.70 0.11 1.9 0.70 0.70 0.14 0.60 0.88 0.60 na na 1.4 4.9
ELA-03-69 0.43 9750 0.060 0.70 0.17 2.9 0.34 0.90 0.14 0.50 0.78 0.60 na na 0.42 2.2
ELA-03-70 0.16 2090
ELA-03-71 0.22 620
ELA-03-72 0.19 1850
EMA-01-01 0.43 10000 0.063 1.1 0.15 3.1 0.22 1.7 0.19 0.80 0.17 0.60 0.67 0.70 0.54 1.3
EMA-01-02 0.61 2270 0.024 0.50 0.19 3.7 0.24 2.1 0.17 0.90 0.37 0.80 0.33 3.2 na na
EMA-01-03 0.73 2345 0.081 1.0 0.32 3.9 0.32 1.3 na na 0.14 0.80 na na na na
EMA-01-04 0.74 3940
EMA-01-05 0.50 11400
EMA-01-06 0.91 13400
HHFL-05 0.74 2300
EMA-02-07 0.65 20100 0.069 0.50 0.077 3.6 0.44 1.9 0.21 0.80 0.27 0.50 0.33 0.70 1.7 2.0
EMA-02-08 0.84 3740 0.081 0.40 0.034 3.3 0.26 1.0 na na 0.28 0.70 0.24 0.70 na na
EMA-02-09 1.1 12200 0.38 0.80 0.038 4.0 0.23 1.0 0.14 0.50 0.33 0.70 na na na na
EMA-02-10 0.69 19300
EMA-02-11 0.47 13000
EMA-02-12 0.87 23500
EMA-03-31 0.30 3460 0.024 0.50 0.15 4.1 0.30 1.1 0.12 1.1 0.42 0.90 0.28 2.6 na na
EMA-03-32 0.43 30300 0.023 0.60 0.13 4.4 0.41 1.2 0.14 0.80 0.37 0.60 0.37 3.1 na na
EMA-03-33 0.45 7050 0.025 0.50 0.12 4.6 0.28 1.1 0.20 0.70 0.36 1.1 1.8 0.90 na na
EMA-03-34 0.51 4920
EMA-03-35 0.81 37300
EMA-03-36 0.75 31300

Mercury Results (mg/kg dry weight); TOC (mg/kg); lipid (%)

Sediment 

LocationEDR BSA
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Table A-3

Sediment and Aquatic Biota Tissue Mercury Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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Sediment Sediment TOC

Aquatic 

Plants

Aquatic 

Plants Lipids

Emergent 

Insects

Emergent 

Insects Lipids

Benthic 

Invertebrates

Benthic 

Invertebrates 

Lipids Crayfish

Crayfish 

Lipids Mollusks

Mollusks 

Lipids Frog

Frog 

Lipids Snake

Snake 

Lipids

Mercury Results (mg/kg dry weight); TOC (mg/kg); lipid (%)

Sediment 

LocationEDR BSA

Table A-3

Sediment and Aquatic Biota Tissue Mercury Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama

EUA-01-19 2.6 4010 0.024 0.40 0.13 3.1 0.13 1.2 0.12 0.60 0.14 0.70 0.63 1.3 0.88 6.7
EUA-01-20 0.83 4880 0.020 0.60 0.10 2.8 0.19 1.3 0.13 1.1 0.14 0.80 1.0 1.7 na na
EUA-01-21 2.90 3790 0.046 0.60 0.11 3.1 0.16 1.0 0.12 0.90 0.16 0.70 na na na na
EUA-01-22 0.30 3050
EUA-01-23 0.78 4370
EUA-01-24 0.75 6360
EUA-02-43 0.47 5855 0.075 0.80 0.27 1.9 0.13 0.80 0.40 0.90 0.26 0.90 0.12 1.0 0.61 0.60
EUA-02-44 0.039 2140 0.085 0.90 0.23 1.8 0.31 0.70 0.12 1.4 0.30 1.1 0.13 2.2 na na
EUA-02-45 0.32 2700 0.065 1.2 0.30 2.0 0.19 0.60 0.14 0.60 0.25 0.80 na na na na
EUA-02-46 0.054 7600
EUA-02-47 1.0 14000
C-005-SED-2 0.65 250
EUA-02-48 1.3 5380
EUA-03-25 1.3 6950 0.088 0.60 0.42 2.6 0.18 0.90 0.19 0.50 0.32 0.90 0.73 1.0 na na
EUA-03-26 0.91 4560 0.080 0.60 0.36 2.2 0.28 1.6 na na 0.38 0.60 1.0 0.80 na na
EUA-03-27 0.27 10700 0.11 0.60 0.32 2.4 0.15 1.4 na na 0.22 0.70 0.86 0.90 na na
EUA-03-28 0.35 4160
EUA-03-29 0.86 4790
EUA-03-30 1.0 630
ERA-01-49 0.007 2450 0.064 0.90 0.066 3.0 0.091 0.80 na na 0.23 0.80 na na 1.0 2.0
ERA-01-50 0.024 16200 0.017 1.0 0.047 2.8 0.072 0.80 na na 0.20 0.80 na na 0.52 1.8
ERA-01-51 0.007 575 0.046 0.90 0.035 2.4 0.090 0.60 na na 0.24 1.1 na na 0.41 1.3
ERA-01-52 0.008 610
ERA-01-53 0.008 2360
ERA-01-54 0.014 26000
ECO-REF-01 0.01 4310
ERA-02-13 0.006 7340 0.019 0.30 0.068 2.5 0.10 0.90 0.06 1.2 0.70 0.60 0.11 0.60 0.50 2.6
ERA-02-14 0.013 26700 0.035 0.70 0.041 2.1 0.16 1.2 0.10 1.1 0.57 0.50 0.11 2.1 na na
ERA-02-15 0.034 36200 0.021 0.40 0.048 2.3 0.20 0.70 0.09 1.0 0.68 0.40 na na na na
ERA-02-16 0.008 6830
ERA-02-17 0.008 3580
ERA-02-18 0.008 5180
ECO-REF-02 0.022 3430
ERA-03-37 0.11 128000 0.018 0.70 0.17 3.0 0.075 0.60 na na 0.29 0.70 0.11 0.80 0.32 4.2
ERA-03-38 0.032 34600 0.016 0.70 0.17 3.1 0.064 0.50 na na 0.20 0.80 na na 0.57 8.5
ERA-03-39 0.041 26500 0.017 0.70 0.25 3.4 0.070 0.60 na na 0.17 0.90 na na na na
ERA-03-40 0.007 2480
ERA-03-41 0.007 5320
ERA-03-42 0.041 48300
ECO-REF-03 0.016 1560

General Note:

Red text indicates value is shown at half the reporting limit

Acronyms and Abbreviations:

BSA = biological sampling area
EDR = ecologically distinct reach
mg/kg = milligrams per kilogram
na = no sample aquired in specified area
OU = Operable Unit
PCB = polychlorinated biphenyl
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BAF BSAF

BSA Location ID

mg PCB/kg 

sediment dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-01 1.42 168.18 0.53 17.33 0.37 0.10
ELA-02 2.45 379.43 0.11 3.41 0.05 0.01
ELA-03 1.29 206.52 0.21 5.88 0.16 0.03
EMA-01 1.03 221.93 0.50 13.39 0.48 0.06
EMA-02 2.12 218.80 0.99 28.30 0.47 0.13
EMA-03 1.12 69.21 0.30 8.11 0.27 0.12
EUA-01 1.72 380.99 0.72 22.92 0.42 0.06
EUA-02 0.93 265.58 0.70 17.13 0.76 0.06
EUA-03 2.03 225.60 1.04 32.78 0.52 0.15
BSA Average 1.57 237.36 0.57 16.58 0.36 0.07
BSA Median 0.42 0.06

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized sediment)

Sediment Tissue

Table A-4 

 PCB - Aquatic Plant Tissue Uptake Summary

Anniston PCB Site, Anniston, Alabama

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Appendix A – Bioaccumulation Factor Development
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BAF

BSA Location ID

mg Hg/kg 

sediment dw

mg Hg/kg tissue-

dw dw sed/dw tissue

ELA-01 1.33 0.033 0.02
ELA-02 0.59 0.065 0.11
ELA-03 0.50 0.066 0.13
EMA-01 0.67 0.056 0.08
EMA-02 0.77 0.18 0.23
EUA-01 1.36 0.030 0.022
EUA-02 0.55 0.075 0.14
EUA-03 0.78 0.094 0.12
BSA Average 0.82 0.074 0.09
BSA Median 0.11

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 

Sediment Tissue

Table A-5

Mercury - Aquatic Plant Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

BSA Sample ID

mg PCB/kg 

sediment dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-01 C85020 1.42 168.18 1.17 10.81 0.83 0.06
C85015 1.42 168.18 0.67 7.81 0.47 0.05
C85016 1.42 168.18 0.96 11.22 0.68 0.07

ELA-02 C85001 2.45 379.43 0.74 6.57 0.30 0.02
C85023 2.45 379.43 1.38 14.23 0.56 0.04
C85017 2.45 379.43 0.83 9.50 0.34 0.03

ELA-03 C85027 1.29 206.52 1.19 11.97 0.92 0.06
C85019 1.29 206.52 0.95 9.42 0.74 0.05
C85018 1.29 206.52 0.71 6.93 0.55 0.03

EMA-01 C85024 1.03 221.93 0.31 3.10 0.30 0.01
C85026 1.03 221.93 0.69 5.56 0.67 0.03
C85025 1.03 221.93 0.55 4.97 0.53 0.02

EMA-02 C85011 2.12 218.80 0.68 5.64 0.32 0.03
C85012 2.12 218.80 0.73 7.21 0.34 0.03
C85013 2.12 218.80 0.58 5.68 0.27 0.03

EMA-03 C85002 1.12 69.21 0.81 6.24 0.72 0.09
C85003 1.12 69.21 0.80 6.27 0.71 0.09
C85004 1.12 69.21 1.01 7.85 0.90 0.11

EUA-01 C85021 1.72 380.99 0.36 3.86 0.21 0.01
C85022 1.72 380.99 0.31 3.13 0.18 0.01
C85014 1.72 380.99 2.68 26.68 1.56 0.07

BSA Average (ELA-01 thru EUA-01)1 1.59 235.01 0.86 8.32 0.54 0.04
EUA-02 C85005 0.93 266 27 387 29 1.46

C85006 0.93 266 23 382 25 1.44
C85007 0.93 266 18 288 19 1.08

EUA-03 C85008 2.03 226 25 300 12 1.33
C85009 2.03 226 23 351 11 1.56
C85010 2.03 226 20 264 10 1.17

BSA Average (EUA-02 and EUA-03)1 1.48 245.59 22.89 328.76 15.48 1.34
BSA Weighted Average2 3.8

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

Table A-6 

PCB - Emergent Insect Tissue Uptake Summary

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

1 The data consisted of two populations, mixed emergent insect species and cranefly only, so data for samples with cranefly only (EUA-02 and 
EUA-03) were separated out.  The BAF for each population was calculated as a ratio of the mean tissue (dw) to the mean sediment (dw).
2 Based on the two populations, a "mixed diet" BAF was calculated as a weighted average with 22% of the BAF represented by cranefly only data 
and the remaining 78% represented by mixed species data.

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized sediment)

Sediment Tissue
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BAF

BSA

mg Hg/kg 

sediment dw

mg Hg/kg 

tissue-dw

dw sed/dw 

tissue

ELA-01 1.33 0.21 0.15
ELA-02 0.59 0.19 0.32
ELA-03 0.50 0.12 0.24
EMA-01 0.67 0.22 0.33
EMA-02 0.77 0.05 0.06
EMA-03 0.54 0.13 0.25
EUA-01 1.36 0.11 0.08
EUA-02 0.55 0.27 0.49
EUA-03 0.78 0.37 0.47
BSA Average 0.79 0.18 0.24
BSA Median 0.25

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 

Sediment Tissue

Table A-7  

Mercury - Emergent Insect Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

BSA

mg PCB/kg 

sediment dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-01 1.42 168.18 1.13 20.19 0.80 0.12
ELA-02 2.45 379.43 0.87 18.61 0.36 0.05
ELA-03 1.29 206.52 0.76 16.59 0.59 0.08
EMA-01 1.03 221.93 1.36 17.74 1.32 0.08
EMA-02 2.12 218.80 1.95 31.85 0.92 0.15
EMA-03 1.12 69.21 1.54 22.97 1.37 0.33
EUA-01 1.72 380.99 1.82 28.81 1.06 0.08
EUA-02 0.93 265.58 1.68 33.78 1.81 0.13
EUA-03 2.03 225.60 1.59 24.45 0.78 0.11
BSA Average 1.57 237.36 1.41 23.89 0.90 0.10
BSA Median 0.92 0.11

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized sediment)

Sediment Tissue

Table A-8

PCB - Benthic Invertebrate Tissue Uptake Summary

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF

BSA

mg Hg/kg 

sediment dw

mg Hg/kg 

tissue-dw

dw sed/dw 

tissue

ELA-01 1.33 0.34 0.26
ELA-02 0.59 0.37 0.62
ELA-03 0.50 0.43 0.88
EMA-01 0.67 0.26 0.39
EMA-02 0.77 0.31 0.40
EMA-03 0.54 0.33 0.61
EUA-01 1.36 0.16 0.12
EUA-02 0.55 0.21 0.38
EUA-03 0.78 0.20 0.26
BSA Average 0.79 0.29 0.37
BSA Median 0.39

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 

Sediment Tissue

Table A-9 

Mercury - Benthic Invertebrate Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

Sample Name

mg Homolog 

PCB/kg 

sediment dw

mg Homolog 

PCB/kg TOC 

dw

mg Homolog 

PCB/kg 

tissue ww

mg Homolog 

PCB/kg lipid 

tissue ww

dw 

sediment/w

w tissue

toc dw/lipid 

ww

1 68.0 3617 106 6190 1.6 1.7
2 120 3922 60.0 3681 0.5 0.94

11 170 4521 137 10748 0.8 2.4
13 31.0 2818 47.2 3152 1.5 1.1
14 68.0 3560 118 8129 1.7 2.3
16 0.0912 34 1.92 128 21 3.7
20 8.80 793 23.4 1399 2.7 1.8
23 15.0 721 21.3 1214 1.4 1.7
24 0.310 140.9 8.01 607 26 4.3
25 60.0 2317 101 3500 1.7 1.5
27 14.0 915 65.9 3615 4.7 4.0
28 0.410 74 2.3 178 5.6 2.4

Average 46.3 1953 57.8 3545 1.2 1.8
Median 1.7 1.8

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized 

PCB - Lumbriculous Tissue Uptake Summary

Sediment Tissue

Table A-10

(sediment and tissue measured as homolog groups)

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

Sample Name

mg Aroclor 

PCB/kg 

sediment dw

mg Aroclor 

PCB/kg TOC 

dw

mg Homolog 

PCB/kg 

tissue ww

mg Homolog 

PCB/kg lipid 

tissue ww

dw 

sediment/ww 

tissue

toc dw/lipid 

ww

1 27.0 1436 106 6190 3.9 4.3
2 37.1 1212 60.0 3681 1.6 3.0

11 71.0 1888 137 10748 1.9 5.7
13 14.1 1282 47.2 3152 3.4 2.5
14 28.3 1482 118 8129 4.2 5.5
16 0.0480 18.1 1.92 128 40 7.1
20 3.08 277 23.4 1399 7.6 5.0
23 4.90 236 21.3 1214 4.4 5.2
24 0.270 123 8.01 607 30 4.9
25 26.3 1015 101 3500 3.9 3.4
27 7.23 473 65.9 3615 9.1 7.6
28 0.535 97.0 2.28 178 4.3 1.8

Average 18.3 795 57.8 3545 3.2 4.5
Median 4.2 4.9

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized 

PCB - Lumbriculous Tissue Uptake Summary

Sediment Tissue

Table A-11

(sediment measures as Aroclors and tissue as homolog groups)

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

BSA

mg PCB/kg 

sediment dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-01 1.42 168.18 1.06 85.88 0.75 0.51
ELA-02 2.45 379.43 0.67 54.75 0.27 0.14
ELA-03 1.29 206.52 0.77 40.78 0.60 0.20
EMA-01 1.03 221.93 2.61 82.64 2.53 0.37
EMA-02 2.12 218.80 1.48 53.03 0.69 0.24
EMA-03 1.12 69.21 1.50 63.51 1.34 0.92
EUA-01 1.72 380.99 2.21 66.06 1.29 0.17
EUA-02 0.93 265.58 3.11 85.76 3.34 0.32
EUA-03 2.03 225.60 1.29 70.60 0.64 0.31
BSA Average 1.57 237.36 1.63 67.00 1.04 0.28
BSA Median 0.75 0.31

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized sediment)

Sediment Tissue

Table A-12

PCB - Crayfish Tissue Uptake Summary

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF

BSA

mg Hg/kg 

sediment dw

mg Hg/kg 

tissue-dw

dw sed/dw 

tissue

ELA-01 1.33 0.27 0.20
ELA-02 0.59 0.24 0.40
ELA-03 0.50 0.13 0.27
EMA-01 0.67 0.18 0.27
EMA-02 0.77 0.17 0.22
EMA-03 0.54 0.15 0.28
EUA-01 1.36 0.12 0.09
EUA-02 0.55 0.22 0.40
EUA-03 0.78 0.19 0.24
BSA Average 0.79 0.19 0.24
BSA Median 0.27

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 

Sediment Tissue

Table A-13

Mercury - Crayfish Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

BSA

mg PCB/kg 

sediment dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-01 1.42 168.18 9.21 105.40 6.50 0.63
ELA-02 2.45 379.43 11.27 178.04 4.59 0.47
ELA-03 1.29 206.52 11.26 142.78 8.75 0.69
EMA-01 1.03 221.93 5.24 66.14 5.09 0.30
EMA-02 2.12 218.80 6.66 91.91 3.13 0.42
EMA-03 1.12 69.21 11.30 123.72 10.07 1.79
EUA-01 1.72 380.99 7.61 85.21 4.44 0.22
EUA-02 0.93 265.58 14.07 126.47 15.13 0.48
EUA-03 2.03 225.60 13.46 163.94 6.64 0.73
BSA Average 1.57 237.36 10.01 120.40 6.39 0.51
BSA Median 6.50 0.48

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized sediment)

Sediment Tissue

Table A-14

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Appendix A – Bioaccumulation Factor Development

 PCB - Mollusk Tissue Uptake Summary
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BAF

BSA

mg Hg/kg 

sediment dw

mg Hg/kg 

tissue-dw

dw sed/dw 

tissue

ELA-01 1.33 0.63 0.47
ELA-02 0.59 0.88 1.50
ELA-03 0.50 0.80 1.61
EMA-01 0.67 0.23 0.34
EMA-02 0.77 0.29 0.38
EMA-03 0.54 0.38 0.71
EUA-01 1.36 0.15 0.11
EUA-02 0.55 0.27 0.49
EUA-03 0.78 0.30 0.39
BSA Average 0.79 0.44 0.56
BSA Median 0.47

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 

Sediment Tissue

Table A-15

Mercury - Mollusk Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

BSA

mg PCB/kg 

sediment dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-02 2.45 379.43 5.36 102.23 2.18 0.27
EMA-01 1.03 221.93 3.50 59.18 3.40 0.27
EMA-02 2.12 218.80 3.18 88.07 1.50 0.40
EMA-03 1.12 69.21 3.46 41.66 3.08 0.60
EUA-01 1.72 380.99 16.48 250.23 9.61 0.66
EUA-02 0.93 265.58 6.04 106.39 6.49 0.40
EUA-03 2.03 225.60 20.33 489.06 10.03 2.17
BSA Average 1.63 251.65 8.33 162.40 5.12 0.65
BSA Median 3.40 0.40

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon normalized sediment)

Sediment Tissue

Table A-16

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Appendix A – Bioaccumulation Factor Development

 PCB - Frog Tissue Uptake Summary
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BAF

BSA

mg Hg/kg 

sediment dw

mg Hg/kg tissue-

dw

dw sed/dw 

tissue

ELA-02 0.59 0.44 0.75
EMA-01 0.67 0.50 0.75
EMA-02 0.77 0.28 0.37
EMA-03 0.54 0.80 1.48
EUA-01 1.36 0.82 0.61
EUA-02 0.55 0.13 0.23
EUA-03 0.78 0.87 1.12
BSA Average 0.75 0.55 0.73
BSA Median 0.75

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 

Sediment Tissue

Table A-17

Mercury - Frog Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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BAF BSAF

BSA

mg PCB/kg 

sediment 

dw

mg PCB/kg 

toc dw

mg PCB/kg 

tissue-dw

mg PCB/kg 

lipid ww

dw sed/dw 

tissue

toc dw/lipid 

ww

ELA-01 1.42 168.18 38.09 406.19 26.91 2.42
ELA-02 2.45 379.43 26.08 531.54 10.63 1.40
ELA-03 1.29 206.52 44.59 397.29 34.65 1.92
EMA-01 1.03 221.93 122.30 2438.46 118.65 10.99
EMA-02 2.12 218.80 18.94 250.00 8.91 1.14
EUA-01 1.72 380.99 25.89 114.78 15.10 0.30
EUA-02 0.93 265.58 166.52 6383.33 179.11 24.04
BSA Average 1.57 263.06 63.20 1503.08 40.38 5.71
BSA Median 26.91 1.92

Notes:

BSA = biological sampling area
dw = dry weight
toc = total organic carbon
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit
PCB = polychlorinated biphenyl

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic carbon 
normalized sediment)

Sediment Tissue

Table A-18

Streamlined Ecological Risk Assessment for OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Appendix A – Bioaccumulation Factor Development

 PCB - Snake Tissue Uptake Summary
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BAF

BSA

mg Hg/kg 

sediment dw

mg Hg/kg 

tissue-dw

dw sed/dw 

tissue

ELA-01 1.33 0.95 0.72
ELA-02 0.59 1.89 3.21
ELA-03 0.50 1.32 2.66
EMA-01 0.67 0.54 0.81
EMA-02 0.77 1.70 2.21
EUA-01 1.36 0.88 0.64
EUA-02 0.55 0.61 1.11
BSA Average 0.82 1.13 1.37
BSA Median 1.11

Notes:

BSA = biological sampling area
dw = dry weight
BAF = bioaccumulation factor (dry weight tissue vs dry weight sediment)

ww = wet weight
kg = kilogram(s)
mg = milligram(s)
OU = Operable Unit

BSAF = biota/sediment accumulation factor (ww lipid normalized tissue vs dw organic 
carbon normalized sediment)

Table A-19

Sediment Tissue

 Mercury - Snake Tissue Uptake Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A – Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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Aquatic 

Plants

Emergent 

Insects

Benthic 

Invertebrates Crayfish Mollusks Frog Snake

ELA-01-55 0.35 2250 51 15.6 30.3 14.3 27.6 5.9 na 23.2
ELA-01-56 0.19 3020 14 18.0 31.4 15.7 27.7 5.1 na 25.7
ELA-01-57 0.62 10600 48 15.7 29.6 18.4 28.5 7.9 na 25.5
ELA-01-58 0.69 16200 56
ELA-01-59 6.3 10100 53
ELA-01-60 0.58 22200 71
HHFL-04 0.38 3640 21
ELA-02-61 0.91 24800 40 24.9 37.2 17.2 27.2 8.2 23.2 26.5
ELA-02-62 0.75 23300 48 23.3 34.2 19.0 27.9 8.1 19.3 na
ELA-02-63 0.49 2350 41 20.3 30.9 18.5 24.3 6.9 na na
ELA-02-64 0.27 660 25
ELA-02-65 0.52 13100 27
ELA-02-66 0.59 4000 70
ELA-03-67 1.6 14300 52 19.3 28.3 17.0 29.3 8.2 na 22.2
ELA-03-68 0.37 3110 95 21.0 18.8 15.8 27.9 6.9 na 27.7
ELA-03-69 0.43 9750 76 20.1 29.2 18.9 31.1 7.7 na 25.9
ELA-03-70 0.16 2090 11
ELA-03-71 0.22 620 14
ELA-03-72 0.19 1850 73
EMA-01-01 0.43 10000 36 20.8 31.0 23.6 26.7 9.8 23.8 25.9
EMA-01-02 0.61 2270 17 14.5 33.4 22.2 27.0 8.7 25.1 na
EMA-01-03 0.73 2345 18 22.1 31.4 19.0 na 8.8 na na
EMA-01-04 0.74 3940 38
EMA-01-05 0.50 11400 46
EMA-01-06 0.91 13400 71
HHFL-05 0.74 2300 19
EMA-02-07 0.65 20100 33 12.6 29.7 22.5 23.8 7.9 18.9 26.4
EMA-02-08 0.84 3740 18 13.5 32.6 17.1 na 8.2 20.0 na
EMA-02-09 1.1 12200 22 15.7 39.0 20.2 25.1 9.5 na na
EMA-02-10 0.69 19300 49
EMA-02-11 0.47 13000 55
EMA-02-12 0.87 23500 39
EMA-03-31 0.30 3460 16 14.5 31.8 19.3 36.1 8.5 24.6 na
EMA-03-32 0.43 30300 12 15.2 34.5 15.0 34.3 8.7 24.1 na
EMA-03-33 0.45 7050 29 14.4 35.7 17.6 40.1 10.2 18.8 na
EMA-03-34 0.51 4920 27
EMA-03-35 0.81 37300 21
EMA-03-36 0.75 31300 22
EUA-01-19 2.6 4010 16 14.9 30.9 18.4 24.3 7.8 23.8 29.7
EUA-01-20 0.83 4880 20 17.9 29.6 19.5 25.8 8.6 21.6 na
EUA-01-21 2.90 3790 7 16.4 31.8 18.6 27.6 8.2 na na
EUA-01-22 0.30 3050 51
EUA-01-23 0.78 4370 10
EUA-01-24 0.75 6360 62
EUA-02-43 0.47 5855 86 24.1 27.0 24.2 25.0 8.2 19.6 23.0
EUA-02-44 0.039 2140 33 22.4 29.4 9.0 29.8 8.2 22.4 na
EUA-02-45 0.32 2700 73 23.0 32.2 18.0 22.1 8.8 na na
EUA-02-46 0.054 7600 69
EUA-02-47 1.0 14000 68
EUA-02-48 1.3 5380 24
EUA-03-25 1.3 6950 14 19.3 31.2 19.6 27.4 8.2 24.7 na
EUA-03-26 0.91 4560 18 18.8 33.2 18.4 na 8.2 19.4 na
EUA-03-27 0.27 10700 10 18.6 30.9 23.6 na 10.8 18.7 na
EUA-03-28 0.35 4160 9
EUA-03-29 0.86 4790 46
EUA-03-30 1.0 630 15

EDR BSA

Sediment 

Location

Table A-20

Sediment and Aquatic Biota Tissue Percent Solids  Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama

Sediment

Sediment 

TOC

% Solids

Percent 

Fines

U
pp

er

EUA-01

EUA-02

EUA-03

Lo
w

er

ELA-01

ELA-02

ELA-03

M
id

dl
e

EMA-01

EMA-02

EMA-03
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Aquatic 

Plants

Emergent 

Insects

Benthic 

Invertebrates Crayfish Mollusks Frog SnakeEDR BSA

Sediment 

Location

Table A-20

Sediment and Aquatic Biota Tissue Percent Solids  Summary

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama

Sediment

Sediment 

TOC

% Solids

Percent 

Fines

ERA-01-49 0.007 2450 13 20.2 32.0 17.5 na 10.4 na 26.2
ERA-01-50 0.024 16200 73 21.2 31.8 22.2 na 10.4 na 25.2
ERA-01-51 0.007 575 28 21.4 28.2 16.7 na 8.8 na 23.4
ERA-01-52 0.008 610 34
ERA-01-53 0.008 2360 29
ERA-01-54 0.014 26000 64
ERA-02-13 0.006 7340 7 20.1 28.0 19.5 24.3 7.3 19.7 23.9
ERA-02-14 0.013 26700 38 23.2 26.6 21.4 29.4 6.5 17.6 na
ERA-02-15 0.034 36200 15 16.8 33.2 17.2 24.5 9.0 na na
ERA-02-16 0.008 6830 55
ERA-02-17 0.008 3580 16
ERA-02-18 0.008 5180 30
ERA-03-37 0.11 128000 7 20.2 27.2 15.9 na 6.5 21.1 30.6
ERA-03-38 0.032 34600 30 21.9 30.0 15.7 na 7.4 na 29.6
ERA-03-39 0.041 26500 10 21.8 30.6 15.7 na 7.6 na na
ERA-03-40 0.007 2480 9
ERA-03-41 0.007 5320 6
ERA-03-42 0.041 48300 35

General Note:

Red text indicates value is shown at half the reporting limit

Acronyms and Abbreviations:

BSA = biological sampling area
EDR = ecologically distinct reach
mg/kg = milligrams per kilogram
na = no sample aquired in specified area
OU = Operable Unit
PCB = polychlorinated biphenyl

ERA-03

ERA-01

ERA-02

R
ef

er
en

ce
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Aroclor -          

DW Homolog - DW

Aroclor TOC 

Normal - DW

Aroclor Fines 

Normal - DW

DW 0.03 0.23 0.00 0.20
WW 0.00 0.02 0.01 0.03
Lipid Normal - WW 0.07 0.27 0.00 0.23
DW 0.01 0.06 0.00 0.04
WW 0.00 0.06 0.00 0.03
Lipid Normal - WW 0.02 0.06 0.00 0.06
DW 0.00 0.24 0.00 0.33 (0.11)
WW 0.03 0.25 0.00 0.50 (0.03)
Lipid Normal - WW 0.00 0.24 0.03 0.18
DW 0.33 0.24 0.01 0.02
WW 0.47 0.28 0.00 0.04
Lipid Normal - WW 0.21 0.57 0.01 0.18
DW 0.00 0.01 0.00 0.11
WW 0.00 0.01 0.01 0.03
Lipid Normal - WW 0.19 0.00 0.02 0.01
DW 0.09 0.02 0.11 0.05
WW 0.08 0.03 0.12 0.06
Lipid Normal - WW 0.14 0.00 0.05 0.04
DW 0.61 0.40 0.04 0.39

WW 0.62 0.45 0.03 0.38

Lipid Normal - WW 0.40 0.21 0.00 0.26

DW = dry weight WW = wet weight TOC - total organic carbon
Red values indicate that regression showed a negative correlation (See Figure A-26)

r2 = the coefficient of determination
Highlighted cells indicate an r2 value > 0.3 and a p value < 0.1

(p values in parenthesis) - p value of 0.1 indicates statistical significance at a probability of 90% 
p values calculated only for positive correlations with r2 > 0.3

Snakes

Aquatic Plants

Emergent 
Insects

Benthic 
Invertebrates

Crayfish

Mollusks

Frogs

Sediment Measurement

Tissue Type Measure

Table A-21

Correlation Analysis of PCBs in Sediment and Biotic Tissues - r
2
 Values

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama
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Aroclor - DW Homolog - DW

Aroclor TOC 

Normal - DW

Aroclor Fines 

Normal - DW

DW 0.00 0.01 0.00 0.04
WW 0.01 0.00 0.03 0.01
Lipid Normal - WW 0.00 0.03 0.00 0.06
DW 0.01 0.00 0.03 0.04
WW 0.00 0.00 0.02 0.03
Lipid Normal - WW 0.01 0.00 0.03 0.05
DW 0.00 0.10 0.01 0.20
WW 0.01 0.04 0.00 0.37 (0.08)
Lipid Normal - WW 0.00 0.32 (0.24) 0.01 0.12
DW 0.38 0.20 0.00 0.01
WW 0.46 0.19 0.03 0.02
Lipid Normal - WW 0.17 0.61 0.00 0.12
DW 0.00 0.08 0.01 0.06
WW 0.00 0.05 0.03 0.01
Lipid Normal - WW 0.13 0.15 0.00 0.00
DW 0.14 0.00 0.19 0.04
WW 0.08 0.01 0.17 0.03
Lipid Normal - WW 0.24 0.03 0.31 (0.19) 0.08
DW 0.84 0.58 0.04 0.60

WW 0.84 0.62 0.03 0.55

Lipid Normal - WW 0.53 0.37 0.02 0.47

DW = dry weight WW = wet weight TOC - total organic carbon
Red values indicate that regression showed a negative correlation (See Figure A-27)

r2 = the coefficient of determination
Highlighted cells indicate an r2 value > 0.3 and a p value < 0.1

(p values in parenthesis) - p value of 0.1 indicates statistical significance at a probability of 90% 
p values calculated only for positive correlations with r2 > 0.3

Frogs

Snakes

Aquatic Plants

Emergent 
Insects

Benthic 
Invertebrates

Crayfish

Mollusks

Sediment Measurement

MeasureTissue Type

Table A-22

Correlation Analysis of log PCBs in Sediment and Biotic Tissues - r
2
 Values

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama
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Hg - DW Hg Fines Normal - DW

DW 0.16 0.09
WW 0.17 0.13
DW 0.01 0.01
WW 0.01 0.01
DW 0.14 0.43

WW 0.16 0.37

DW 0.01 0.22
WW 0.00 0.27
DW 0.06 0.27
WW 0.17 0.31

DW 0.21 0.35 (0.16)
WW 0.26 0.40 (0.12)
DW 0.05 0.05
WW 0.02 0.01

Notes:

DW = dry weight WW = wet weight
Red values indicate that regression showed a negative correlation (See Figure A-28)

r2 = the coefficient of determination
(p values in parenthesis) - p value of 0.1 indicates 90% probability that the slope of the regression is
    significantly different from zero
p values calculated only for positive correlations with r2 > 0.3

Snakes

Aquatic Plants

Emergent Insects

Benthic Invertebrates

Crayfish

Mollusks

Frogs

Table A-23

Correlation Analysis of Mercury in Sediment and Biotic Tissues - r
2
 Values

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Tissue Type Measure

Sediment Measurement
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Hg - DW Hg Fines Normal - DW

DW 0.23 0.19
WW 0.14 0.17
DW 0.00 0.00
WW 0.00 0.00
DW 0.14 0.50

WW 0.14 0.31

DW 0.00 0.17
WW 0.01 0.20
DW 0.13 0.45

WW 0.25 0.51

DW 0.28 0.46 (0.09)
WW 0.20 0.46 (0.10)
DW 0.01 0.02
WW 0.00 0.00

Notes:

DW = dry weight WW = wet weight
Red values indicate that regression showed a negative correlation (See Figure A-29)

r2 = the coefficient of determination
Highlighted cells indicate an r2 value > 0.3 and a p value < 0.1
(p values in parenthesis) - p value of 0.1 indicates 90% probability that the slope of the regression is significantly different from zero
p values calculated only for positive correlations with r2 > 0.3

Sediment Measurement

Tissue Type Measure

Table A-24

Correlation Analysis of log Mercury in Sediment and Biotic Tissues - r
2
 Values

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Anniston PCB Site, Anniston, Alabama

Snakes

Aquatic Plants

Emergent Insects

Benthic Invertebrates

Crayfish

Mollusks

Frogs

3341311214_OU1-2 SERA App A_ Table A23-24_122013.xlsx Page 1 of 1



Sample ID Barium Chromium Cobalt Lead Manganese Nickel Vanadium

ELA-01 18.95 8.15 2.45 7.05 146 2.30 5.05
ELA-02 26.90 8.50 3.40 8.40 110 3.20 5.30
EMA-01 33.00 7.60 3.50 8.00 271 3.80 5.00
EMA-03 33.90 7.60 2.30 4.30 171 2.40 3.40
EUA-02 82.90 16.90 7.00 13.90 397 4.40 17.20
EUA-03 35.10 18.10 4.10 10.40 354 5.00 7.40
ERA-01 90.90 8.30 8.50 12.60 245 6.20 11.00
ERA-03 84.70 30.90 14.90 12.60 537 11.90 34.30
HHFL-04 14.30 13.60 3.90 9.20 86 3.40 7.60
HHFL-05 24.10 6.30 2.55 5.95 217 2.25 3.15
C-005-SED-2 47.50 20.80 10.50 10.20 519 9.20 9.40
ECO-REF-01 42.80 4.50 3.90 6.20 45 3.70 6.30
ECO-REF-02 110.00 8.20 8.10 11.60 442 6.40 11.40
ECO-REF-03 24.80 26.60 6.70 8.00 248 8.40 17.30
Average 47.85 13.29 5.84 9.17 271 5.18 10.27

ELA-01 66 1.15 2.87 1.78 1274 0.64 1.15
EMA-03 50 3.1 34.72 3.96 861 0.97 1.94
EUA-02 70 FALSE 20.75 7.05 1012 0.18 1.49
ERA-03 118 4.6 5.02 1.92 1648 2.4 6.85
Average 76 2.9 15.8 3.7 1199 1.1 2.9
Ratio of 

Means BAF
1.6 0.22 2.71 0.40 4.43 0.20 0.28

ELA-03 5.1 13 0.28 0.45 31 7.5 0.3425
EMA-02 11 12 15.3 0.67 102 7.4 0.58
EUA-02 4.4 6.8 17.0 0.29 18 1.6 6.8
ERA-01 9.2 3.1 0.082 0.28 25 1.7 0.31
Average 7.5 8.7 8.2 0.42 44 4.6 2.01
Ratio of 

Means BAF
0.16 0.66 1.40 0.05 0.16 0.9 0.196

ELA-03 37 3.2 31.6 3.6 709 1.8 2.2
EMA-03 37 3.9 4.3 5.0 1620 2.3 2.5
EUA-02 60 3.3 4.4 6.0 3589 2.8 2.6
ERA-01 29 1.6 2.4 1.6 1090 1.3 1.7
Average 41 3.0 10.7 4.0 1752 2.0 2.2
Ratio of 

Means BAF
0.86 0.23 1.83 0.44 6.5 0.39 0.22

Appendix A - Bioaccumulation Evaluation Technical Memorandum

Table A-25

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

Measured Concentrations (mg/kg) (dw)

Sediment

Aquatic Plants

Benthic Invertebrates

Emergent Insects

Sediment and Aquatic Biota Tissue for Metals Data and BAF Calculation Summary 
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Sample ID Barium Chromium Cobalt Lead Manganese Nickel Vanadium

Appendix A - Bioaccumulation Evaluation Technical Memorandum

Table A-25

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Anniston PCB Site, Anniston, Alabama

Measured Concentrations (mg/kg) (dw)

Sediment and Aquatic Biota Tissue for Metals Data and BAF Calculation Summary 

ELA-01 107 7.2 18.1 0.94 402 0.054 7.2
EUA-02 162 8.0 20.0 1.8 584 0.072 8.0
EUA-03 199 1.4 18.2 3.3 1026 0.58 1.4
Average 156 5.5 18.8 2.0 671 0.237 5.5
Ratio of 

Means BAF
3.3 0.42 na 0.22 2.5 na 0.54

ELA-03 34 14 3.6 3.7 169 4.3 1.5
EMA-03 27 9.6 3.9 4.5 172 2.1 1.9
EUA-01 35 9.4 3.5 3.6 237 1.7 1.9
ERA-03 42 6.2 5.9 1.7 511 4.1 5.5
Average 34 9.7 4.2 3.4 272 3.1 2.7
Ratio of 

Means BAF
0.72 0.73 0.72 0.37 1.0 0.59 0.26

ELA-03 9.91 9.01 22.52 0.77 40.54 0.090 9.01
ERA-01 8.78 1.45 0.38 0.27 36.26 0.076 0.57
Average 9.34 5.23 11.45 0.52 38.40 0.083 4.79
Ratio of 

Means BAF
0.20 0.39 1.96 0.06 0.14 na 0.47

EUA-01 44 7.1 1.6 2.6 592 3.3 1.0
EUA-01a 44 18 1.4 4.1 150 8.8 1.6
Average 44 12.6 1.5 3.4 371 6.0 1.3
Ratio of 

Means BAF
0.92 0.95 0.26 0.37 1.37 1.16 0.13

Notes:

Red text indicates value is shown at half the reporting limit

Acronyms and Abbreviations:

BAF = bioaccumulation factor
mg/kg = milligram/kilogram
OU = Operable Unit
PCB = polychlorinated biphenyl

Snake

Crayfish

Mollusks

Frog
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Constituent

Sediment to 

Aquatic Plants

Sediment to 

Emergent 

Insects

Sediment to 

Benthic 

Invertebrates*

Sediment to 

Crayfish

Sediment to 

Mollusks

Sediment to 

Frog

Sediment to 

Snake

tPCB 0.42 3.8 0.92 0.75 6.50 3.40 26.91
Barium 1.59 0.16 0.86 3.26 0.72 0.20 0.92

Chromium 0.22 0.66 0.23 0.42 0.73 0.39 0.95
Cobalt 2.71 1.40 1.83 0.72 0.72 1.96 0.26
Lead 0.40 0.05 0.44 0.22 0.37 0.06 0.37

Manganese 4.43 0.16 6.48 2.48 1.01 0.14 1.37
Mercury 0.11 0.25 0.39 0.27 0.47 0.75 1.11
Nickel 0.20 0.88 0.39 0.59 0.59 1.16 1.16

Vanadium 0.28 0.20 0.22 0.54 0.26 0.47 0.13

General Notes:

* PCB uptake also evaluated based on the regression equation from the laboratory data analysis (see Appendix A)
Equation based on log normalized sediment dry and tissue dry weight (log (tissue concentration dw) = 0.6272*(log sediment PCBdw)+1.0224

BAFs calculated as dry weight tissue to dry weight sediment.

Acronyms and Abbreviations:

BAF = bioaccumulation factor
OU = Operable Unit
PCB = polychlorinated biphenyl

tPCB = total polychlorinated biphenyl

Values shown in italics could not be computed because all the tissue samples were non detected.  For crayfish, mollusk value used as a surrogate.  For frogs, 

snake value used as a surrogate

Table A-26

Summary of OU-1/OU-2 Bioaccumulation Factors

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix A - Bioaccumulation Factor Development

Anniston PCB Site, Anniston, Alabama
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  * Data for emergent insects was divided into two populations (crane fly only and mixed species), 
therefore regressions represent the mixed species population of emergent insects. 
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represents the selected median BAF
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Statistical Evaluation of Regression 
Analyses 



Attachment A 

Regression Statistics 

Table 1a:  PCB – Lumbriculus and Sediment Homolog Regression Statistical Summary Output (dw/dw 

basis) 

Table 1b:  PCB – Lumbriculus and Sediment Homolog Regression Statistical Summary Output (lipid/toc 

basis) 

Table 1c:  PCB – Lumbriculus and Sediment Aroclor and Homolog Regression Statistical Summary 

Output (dw/dw) 

Table 1d:  PCB – Lumbriculus and Sediment Aroclor and Homolog Regression Statistical Summary 

Output (lipid/toc) 

Table 2a:  PCB – Frog and Sediment Regression Statistical Summary Output (log lipid/toc basis) 

Table 3a. PCB - Benthic Invertebrates vs. Aroclor in Sediment Normalized by Fines (dw/dw basis)  

Table 3b. PCB - Benthic Invertebrates vs. Aroclor in Sediment Normalized by Fines (ww/dw basis) 

Table 3c. PCB - Log Benthic Invertebrates vs. Log Aroclor in Sediment Normalized by Fines (ww/dw 

basis)  

Table 3d. PCB - Log Benthic Invertebrates Normalized by Lipids vs. Log Sediment Homologs (ww/dw 

basis) 

Table 4a.  Mercury - Frog vs. Sediment Normalized by Fines (dw/dw basis) 

Table 4b.  Mercury - Frog vs. Sediment Normalized by Fines (ww/dw basis) 

Table 4c. Mercury - Log Frog vs. Log Sediment Normalized by Fines (dw/dw basis) 

Table 4d.  Mercury - Log frog vs. Log Sediment Normalized by Fines (ww/dw basis)   

  



Table 1a - Lumbriculous  and Sediment Homolog Regression Statistical Summary Output
Evaluation based on Laboratory Replicate Mean PCB Concentrations
(Sediment and tissue measured as homolog groups)
Dry weight/Dry weight basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.794764916
R Square 0.631651272
Adjusted R Square 0.594816399
Standard Error 30.7026748
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 16164.81078 16164.811 17.14819 0.002008512
Residual 10 9426.542399 942.65424
Total 11 25591.35318

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 24.80278975 11.91380351 2.0818532 0.063998 -1.742818619 51.3484
X Variable 1 0.712048935 0.17194943 4.1410369 0.002009 0.32892173 1.095176

Log dry weight/log dry weight basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.950288913
R Square 0.903049018
Adjusted R Square 0.893353919
Standard Error 0.212480294
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 4.205294625 4.2052946 93.14491 2.19882E-06
Residual 10 0.451478754 0.0451479
Total 11 4.656773379

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 0.890654383 0.086542243 10.291557 1.22E-06 0.697826251 1.083483
X Variable 1 0.562271653 0.058259484 9.6511609 2.2E-06 0.432461433 0.692082



Table 1b - Lumbriculous  and Sediment Homolog Regression Statistical Summary Output
Evaluation based on Laboratory Replicate Mean PCB Concentrations
(Sediment and tissue measured as homolog groups)
Lipid normal/organic carbon normalized basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.871697698
R Square 0.759856877
Adjusted R Square 0.735842565
Standard Error 1710.031769
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 92527324.1 92527324 31.64183 0.000219897
Residual 10 29242086.52 2924208.7
Total 11 121769410.6

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 178.6530326 775.7564163 0.2302953 0.822505 -1549.839971 1907.146
X Variable 1 1.723789259 0.30644557 5.6251074 0.00022 1.040985981 2.406593

Log lipid normal/log organic carbon normal basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.96513248
R Square 0.931480703
Adjusted R Square 0.924628773
Standard Error 0.17050155
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 3.952006303 3.9520063 135.9443 3.8278E-07
Residual 10 0.290707787 0.0290708
Total 11 4.24271409

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 0.85010336 0.213497115 3.9818026 0.002593 0.374402146 1.325805
X Variable 1 0.819949012 0.070324453 11.659515 3.83E-07 0.663256366 0.976642



Table 1c - Lumbriculous  and Sediment Aroclor and Homolog Regression Statistical Summary Output (dw/dw)
Evaluation based on Laboratory Replicate Mean PCB Concentrations
(Sediment measured as Aroclors and tissue measured as homolog groups)
Dry weight/Dry weight basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.846420972
R Square 0.716428462
Adjusted R Square 0.688071308
Standard Error 26.93878132
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 18334.37379 18334.37 25.26447 0.00051687
Residual 10 7256.979392 725.6979
Total 11 25591.35318

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 22.31447156 10.49933043 2.125323 0.059488 -1.0794944 45.70843752
X Variable 1 1.935215026 0.385011881 5.026377 0.000517 1.0773551 2.793074953

Log dry weight/log dry weight basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.94589203
R Square 0.894711732
Adjusted R Square 0.884182905
Standard Error 0.221428003
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 4.166469775 4.16647 84.97734 3.3341E-06
Residual 10 0.490303603 0.04903
Total 11 4.656773379

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 1.022412578 0.08092262 12.63445 1.8E-07 0.84210575 1.202719411
X Variable 1 0.627238831 0.068042672 9.218316 3.33E-06 0.47563031 0.778847351



Table 1d - Lumbriculous  and Sediment Arochlor and Homolog Regression Statistical Summary Output (lipid/toc)
Evaluation based on Laboratory Replicate Mean PCB Concentrations

(Sediment measured as Aroclors and tissue measured as homolog groups)
Lipid normal/organic carbon normalized basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.911147767
R Square 0.830190253
Adjusted R Square 0.813209278
Standard Error 1437.971933
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 101091777.8 1.01E+08 48.88943 3.7512E-05
Residual 10 20677632.79 2067763
Total 11 121769410.6

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept -116.399667 668.2071766 -0.1742 0.865187 -1605.25803 1372.458698
X Variable 1 4.605939298 0.658734944 6.992098 3.75E-05 3.13818638 6.073692214

Log lipid normal/log organic carbon normal basis
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.955554558
R Square 0.913084513
Adjusted R Square 0.904392965
Standard Error 0.192030612
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 3.87395653 3.873957 105.0543 1.2675E-06
Residual 10 0.36875756 0.036876
Total 11 4.24271409

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 0.757905058 0.251503858 3.013493 0.01304 0.19751954 1.318290574
X Variable 1 0.9540822 0.093084825 10.2496 1.27E-06 0.74667629 1.161488115



Table 2a. PCB - Frog and Sediment Regression Statistical Summary Output (lipid/toc basis)
Log lipid normal/log ocrganic carbon normal basis
SUMMARY OUTPUT 

Regression Statistics
Multiple R 0.559635818
R Square 0.313192249
Adjusted R Square 0.175830699
Standard Error 0.316117144
Observations 7

ANOVA
df SS MS F Significance F

Regression 1 0.22784627 0.227846 2.280058 0.191432191
Residual 5 0.499650245 0.09993
Total 6 0.727496515

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.166365658 1.22591293 0.135708 0.897347 -2.984943852 3.317675167 -2.984943852 3.317675167
X Variable 1 0.783289794 0.518739784 1.509986 0.191432 -0.550173272 2.116752861 -0.550173272 2.116752861



Table 3a. PCB - Benthic Invertebrates (dw) vs. Aroclor in Sediment Normalized by Fines 
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.573585379
R Square 0.329000187
Adjusted R Square 0.23314307
Standard Error 0.361152091
Observations 9

ANOVA
df SS MS F Significance F

Regression 1 0.447663877 0.4477 3.4322 0.106357685
Residual 7 0.913015828 0.1304
Total 8 1.360679705

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.965886481 0.268841524 3.5928 0.0088 0.330177293 1.601595668 0.330177293 1.601595668
X Variable 1 0.09248369 0.049920538 1.8526 0.1064 -0.025559625 0.210527004 -0.025559625 0.210527004

Table 3b. PCB - Benthic Invertebrates (ww) vs. Aroclor in Sediment Normalized by Fines 
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.713048528
R Square 0.508438203
Adjusted R Square 0.438215089
Standard Error 0.065923378
Observations 9

ANOVA
df SS MS F Significance F

Regression 1 0.031465671 0.0315 7.2403 0.031050417
Residual 7 0.030421242 0.0043
Total 8 0.061886914

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.138117758 0.049073346 2.8145 0.026 0.022077734 0.254157781 0.022077734 0.254157781
X Variable 1 0.024519275 0.009112312 2.6908 0.0311 0.002972081 0.046066469 0.002972081 0.046066469



Table 3c. PCB - Log Benthic Invertebrates [ww] vs. Log Aroclor in Sediment Normalized by Fines
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.608978558
R Square 0.370854884
Adjusted R Square 0.28097701
Standard Error 0.137624052
Observations 9

ANOVA
df SS MS F Significance F

Regression 1 0.078151963 0.07815 4.126208917 0.081754928
Residual 7 0.132582658 0.01894
Total 8 0.210734621

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.876499793 0.13581242 -6.4538 0.000349027 -1.197645135 -0.55535445 -1.197645135 -0.55535445
X Variable 1 0.413727786 0.203675637 2.03131 0.081754928 -0.067888564 0.895344136 -0.067888564 0.895344136

Table 3d. PCB - Log Benthic Invertebrates Normalized by Lipids [ww] vs. Log Sediment Homologs
SUMMARY OUTPUT 

Regression Statistics
Multiple R 0.567211986
R Square 0.321729437
Adjusted R Square 0.152161796
Standard Error 0.110367385
Observations 6

ANOVA
df SS MS F Significance F

Regression 1 0.023111564 0.02311 1.897351616 0.240426417
Residual 4 0.048723839 0.01218
Total 5 0.071835402

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 1.338994519 0.060801649 22.0223 2.51623E-05 1.170182078 1.507806961 1.170182078 1.507806961
X Variable 1 0.223563289 0.162303012 1.37744 0.240426417 -0.227062114 0.674188691 -0.227062114 0.674188691



Table 4a.  Mercury - Frog [dw] vs. Sediment Normalized by Fines
SUMMARY OUTPUT 

Regression Statistics
Multiple R 0.593770041
R Square 0.352562862
Adjusted R Square 0.223075434
Standard Error 0.255963223
Observations 7

ANOVA
df SS MS F Significance F

Regression 1 0.178387369 0.1784 2.7228 0.159839688
Residual 5 0.327585859 0.0655
Total 6 0.505973228

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.373656863 0.143929261 2.5961 0.0485 0.003674919 0.743638808 0.003674919 0.743638808
X Variable 1 0.044833227 0.027170368 1.6501 0.1598 -0.025010428 0.114676882 -0.025010428 0.114676882

Table 4b.  Mercury - Frog [ww] vs. Sediment Normalized by Fines
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.636095773
R Square 0.404617832
Adjusted R Square 0.285541399
Standard Error 0.052452113
Observations 7

ANOVA
df SS MS F Significance F

Regression 1 0.00934857 0.0093 3.398 0.124608408
Residual 5 0.013756121 0.0028
Total 6 0.02310469

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.07772225 0.029494057 2.6352 0.0462 0.001905363 0.153539137 0.001905363 0.153539137
X Variable 1 0.010263383 0.005567766 1.8434 0.1246 -0.004049014 0.02457578 -0.004049014 0.02457578



Table 4c. Mercury - Log Frog [dw] vs. Log Sediment Normalized by Fines 
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.679908902
R Square 0.462276115
Adjusted R Square 0.354731338
Standard Error 0.244109484
Observations 7

ANOVA
df SS MS F Significance F

Regression 1 0.256142378 0.25614 4.29845 0.092852674
Residual 5 0.297947201 0.05959
Total 6 0.55408958

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.634142476 0.171548825 -3.69657 0.01405 -1.075122769 -0.19316218 -1.0751228 -0.193162183
X Variable 1 0.637858195 0.307657902 2.07327 0.09285 -0.153001619 1.42871801 -0.1530016 1.42871801

Table 4d.  Mercury - Log Frog [ww] vs. Log Sediment Normalized by Fines
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.67515444
R Square 0.45583352
Adjusted R Square 0.34700022
Standard Error 0.25138417
Observations 7

ANOVA
df SS MS F Significance F

Regression 1 0.26467951 0.2647 4.1884 0.096064015
Residual 5 0.315970001 0.0632
Total 6 0.580649511

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -1.309706 0.176661135 -7.4137 0.0007 -1.763827883 -0.8555841 -1.763828 -0.85558407
X Variable 1 0.64840086 0.316826387 2.0465 0.0961 -0.166027295 1.462829 -0.166027 1.462829015
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Table B-1. Concentrations of total PCB Aroclors (tPCBA) predicted to decrease growth, survival, or 
reproduction by Chironomus dilutus or Hyalella azteca exposed to OU 4 sediments from 
the Anniston PCB Site by 10, 20, and 50% relative to the lowest reference-sediment 
response. 

Table B-2. Variability among toxicity-endpoint responses in the laboratory-control sediments tested in 
the three batches of OU 4 sediments from the Anniston PCB Site. 

Table B-3. Regression coefficients for the concentration-response curves in Figures B-2 and B-3. The 
logistic equation to which the toxicity data were fit is: R = Rmax/[1 + (tPCBA/EC50)slope], 
where R = response value (% of control), Rmax = regression-fitted maximum response (% 
of control), tPCBA = total PCB Aroclor concentration (mg/kg dry sediment or mg/kg OC), 
EC50 = regression-fitted 50% effect concentration of tPCBA (mg/kg dry sediment or 
mg/kg OC), and slope = slope of the logistic regression of R vs. tPCBA concentration. 

Table B-4. Original and averaged Hyalella azteca 42-d young/female (normalized to 42-d survival), for 
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percentage of the lowest response recorded among the six reference sediments (i.e., 
bottom-of-reference-envelope response), after all OU-4 and reference sediments had first 
been normalized to the control response within the batch in which they were tested. 
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Figure B-1. Relationship between total PCB homolog (tPCBH) and total PCB Aroclor (tPCBA) 
concentrations in OU 4 sediments collected for toxicity testing. (a) All the sediments; the 
least-squares regression fit (the diagonal line) is tPCBH = 2.154×tPCBA + 7.363. (b) Only 
the 7 sediments having <4 mg tPCBA/kg dw sediment; the diagonal lines show 
homolog:Aroclor ratios of 2:1 and 1:1 for illustrative purposes. 

Figure B-2. Response vs. dry weight-normalized tPCBA concentration relationships in the Chironomus 
dilutus toxicity tests conducted with OU-4 sediments from the Anniston PCB Site. Curves 
are logistic regressions; where no curve is shown, the response variable did not decrease 
as tPCBA concentration decreased. AFDW = ash-free dry weight; USACE = U.S. Army 
Corps of Engineers; USGS = U.S. Geological Survey. 

Figure B-3. Response vs. dry weight-normalized tPCBA concentration relationships in the Hyalella 
azteca toxicity tests conducted with OU-4 sediments from the Anniston PCB Site. Curves 
are logistic regressions; where no curve is shown, the response variable did not decrease 
as tPCBA concentration decreased. AFDW = ash-free dry weight; USACE = U.S. Army 
Corps of Engineers; USGS = U.S. Geological Survey. 
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USACE-ERDC U.S. Army Corps of Engineers’ Engineer Research and Development Center 

USEPA U.S. Environmental Protection Agency 

USGS-CERC U.S. Geologic Survey’s Columbia Environmental Research Center 
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Appendix B 

Analysis of OU-4 Sediment 
Toxicity Test Results and 
Development of Site-Specific 
Risk-Based Concentrations 
for PCBs in Sediment  

1. Introduction 

As part of a baseline ecological risk assessment to be prepared for Operable Unit 4 (OU-4) of the Anniston 
Polychlorinated Biphenyl (PCB) Site, sediment toxicity tests were conducted to provide information about the 
site-specific effects of PCBs in OU-4 sediments to benthic macroinvertebrates. This appendix reports the 
results of those tests, which are used to develop Site-Specific Risk-Based Concentrations for PCBs that are 
protective of the benthic invertebrate community that may be present in OU-1/OU-2 sediments. 

2. Methods 

2.1 Overview 

The objective of this study was to develop concentration-response relationships for prediction of chronic 
toxicity to benthic invertebrates in OU-4 sediments that might be caused by PCBs and other constituents of 
potential concern (COPCs). Therefore, candidate sediments were selected to span a wide range of 
combinations of total PCB (tPCB) and organic carbon (OC) concentrations, instead of randomly sampling 
the OU-4 sediments. The six targeted bins of OC-normalized PCB concentrations (expressed as milligrams 
of tPCB per kilogram OC [mg tPCB/kg OC]) were: <100; 100 to 500; 501 to 1,000; 1,001 to 5,000; 5,001 to 
10,000; and >10,000. In an attempt to test multiple sediments within each concentration bin, a total of 32 
sediments were collected from:  (1) various depths at six OU-4 locations (26 sediments), and (2) a reference 
location (six sediment samples; on Choccolocco Creek approximately 3 kilometers upstream of the site). 
The higher tPCB-concentration samples were collected from a backwater area near the confluence of Snow 
and Choccolocco Creeks that had stable sediments and is the only place in OU-4 that contains such high 
concentrations. Because the reference sediments were collected well upstream of the confluence with Snow 
Creek, they do not reflect the background signal of urban runoff and, therefore, from a site perspective, do 
not constitute true reference samples. 

Specific details of the analyses and methods employed during the testing program and the sediment toxicity 
and laboratory bioaccumulation testing data are presented in draft form in Ingersoll et al (in review). The 
sediments were chemically characterized, and chronic toxicity tests were conducted with two benthic 
macroinvertebrates (Chironomus dilutus [a freshwater midge] and Hyalella azteca [a freshwater amphipod]) 
exposed to the sediments. A variety of survival, growth, and reproduction endpoints were monitored in the 
toxicity tests (Table B-1); and sigmoid concentration-response relationships between the endpoints and 
tPCB concentration in the sediment were fit to the data. Additionally, concentrations of non-PCB COPCs in 
the sediments were compared to screening-level concentrations to determine if additional variables should 
be added as predictors in the concentration-response relationships. Reference envelopes were calculated 
for each toxicity endpoint; and the sediment PCB concentrations associated with 10, 20, and 50 percent 
impairment beyond the lower limit of each reference envelope were calculated and compared to published 
“consensus-based” sediment quality guidelines. 
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2.2 Sediment Collection and Processing 

All sediment samples were collected between August 18 and 23, 2010. At each sampling location, a Lexan® 
tube was hand-pushed into the sediment to the desired depth. Cores that did not remain intact were 
discarded, and the sediment depth was re-sampled. For each depth increment at each sample-collection 
location, a minimum of 16 liters of sediment was collected and composited in high-density polyethylene 
buckets. The composited samples were stored at 4 degrees Celsius (°C) until, within 24 hours of sampling, 
they were sieved through a 2-millimeter stainless-steel or brass sieve. The sediment that passed through the 
sieve ranged from 64 to 99 percent by weight of the total sediment sieved and was typically >75 percent by 
weight. 

Sieved samples were then shipped under refrigeration to the U.S. Geological Survey’s Columbia 

Environmental Research Center (USGS-CERC) in Columbia, Missouri, where they were stored at 4 °C in 
the dark. The sediments were homogenized and subsampled for initial analyses of PCB Aroclor and total 
organic carbon (TOC) concentrations, and preliminary 10-day (d) lethality tests were conducted with H. 

azteca at USGS-CERC. Results of the Aroclor and TOC analyses and the lethality tests were used to select 
sediment samples for subsequent rounds of chronic toxicity tests. 

2.3 Toxicity Tests 

Because of the large number of sediments to be tested, the chronic toxicity tests were conducted in three 
separate batches during two different rounds of testing in two different labs (at the USGS-CERC, and at the 
U.S. Army Corps of Engineers’ Engineer Research and Development Center [USACE-ERDC] in Vicksburg, 
Mississippi). Sediments to be tested at USACE-ERDC were transported there under refrigeration from 
USGS-CERC and were then stored at 4 °C in the dark. 

The definitive chronic toxicity tests were conducted in two cycles (1a and 1b), which were started during the 
week of November 1, 2010, for Cycle 1a and during the week of January 17, 2011, for Cycle 1b. One 
control, one reference, and 10 site sediments (containing intermediate to high concentrations of tPCBs) 
were tested in Cycle 1a. In Cycle 1b, one control, the remaining five reference, and 10 additional site 
sediments (mostly containing low to intermediate concentrations of tPCBs) were tested. Because one 
sediment (#20) was tested in both Cycle 1a and Cycle 1b, 26 different sediment samples (20 site sediment 
samples and six reference sediment samples) were tested. The USGS-CERC laboratory conducted most of 
the C. dilutus toxicity tests, whereas the USACE-ERDC laboratory conducted most of the H. azteca toxicity 
tests. However, in Cycle 1a, the two labs conducted additional tests with H. azteca (at USGS-CERC) and C. 

dilutus (at USACE-ERDC) exposed to one control and five site sediment samples to allow inter-laboratory 
comparisons of toxicity results. At the end of Cycle 1b, USGS-CERC also conducted side-by-side sets of 
20-d C. dilutus toxicity tests for one control and five site sediment samples that were started with 7-d-old 
larvae or <24-hour-old larvae, to compare relative sensitivity of the two life stages. 
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Seven days before the start of a test, each sediment sample to be tested was removed from cold storage, 
re-homogenized, and placed into the exposure chambers along with overlying water. The exposure 
chambers were then kept at 23 °C for 7 days without renewal of the overlying water, to allow the sediment-
water system to equilibrate before organisms were placed in the chambers at the start of the test. All tests 
were conducted in basic accordance with ASTM International (2012) and U.S. Environmental Protection 
Agency (USEPA 2000) guidance. However, except in the life-stage-sensitivity tests conducted at the end of 
Cycle 1b, all C. dilutus tests were started with 7-d-old larvae instead of <24-hour-old larvae (the age 
specified in ASTM International 2012) to increase the probability of meeting control-survival acceptability 
and, thus, have acceptable test results. Twelve survival, growth, and reproduction endpoints were measured 
in the C. dilutus tests; and 11 survival, growth, and reproduction endpoints were measured in the H. azteca 
tests (Table B-1). Although six additional H. azteca endpoints were reported by the laboratories, those 
endpoints are not included in this analysis because they were:  (1) 35-d survival and reproduction endpoints 
that did not provide additional discrimination beyond that provided by the 28-d and 42-d survival and 
reproduction endpoints, or (2) 28-d and 42-d dry weight (dw) per individual and biomass per replicate 
endpoints that were calculated from measured lengths of H. azteca (using generic length-weight 
regressions) and, thus, are not considered as reliable as the same endpoints based on dw measured during 
the toxicity tests (i.e., the 28-d and 42-d dw per individual and biomass per replicate endpoints listed in 
Table B-1). The test durations were 42 d for H. azteca and up to 54 d for C. dilutus. 

2.4 Chemical Analyses 

Sub-samples of the sediments collected for toxicity testing were analyzed for six grain-size categories, 
moisture content, loss on ignition, concentrations of OC, 23 major and trace elements (including the 16 
metals and metalloids on the USEPA Target Analyte List), acid volatile sulfide, five simultaneously extracted 
metals, nine PCB Aroclors, 13 PCB congeners, 10 PCB homolog groups, one biphenyl, 46 parent and 
alkylated polycyclic aromatic hydrocarbons (PAHs), 21 organochlorine pesticides, and 17 polychlorinated 
dibenzo-p-dioxins and furans congeners. Additionally, during the toxicity tests, porewaters (collected by 
centrifugation or by peepers placed approximately 1 centimeter into the sediment in the exposure chambers) 
were analyzed for pH; conductivity; alkalinity; hardness; and concentrations of ammonia, hydrogen sulfide, 
dissolved organic carbon, four inorganic anions, and 61 major and trace elements. 

2.5 Data Analyses 

Because the definitive chronic toxicity tests for each species were conducted in three separate batches (at 
different times and/or in different labs) and the control responses sometimes differed considerably among 
those batches (Table B-2), the response measured for each endpoint for each species was normalized to 
the average response measured for that endpoint in the control sediment tested concurrently with that batch 
of sediments. Therefore, the response for each endpoint in each sediment sample was expressed as a 
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percentage of the control response; and thus, control-normalized responses greater than 100 percent 
sometimes occurred in reference and/or site sediments. 

After control normalization, each endpoint response was regressed against dry-weight-normalized tPCB 
Aroclor (tPCBA) concentration and separately against OC-normalized tPCBA concentration to develop two 
concentration-response relationships for each endpoint. The dry-weight-normalized and OC-normalized 
tPCBA concentrations were chosen as the predictors for the concentration-response relationships because 
sediments at the OU-4 site previously had been characterized in terms of their tPCBA concentrations instead 
of their tPCB homolog (tPCBH) concentrations; thus, necessitating development of toxicity-predictor 
equations based on tPCBA concentrations for use in remediation decisions. The concentration-response 
curves were calculated using nonlinear regression in SPSS 8.0.0 for Windows® (SPSS, Inc., Chicago, IL), by 
fitting the data to the following sigmoid logistic equation: 

Equation 1:   slope

A

EC

tPCB

R
R













50
1

max  

Where: 

R = response value (percent of control), 

Rmax = regression-fitted maximum response (percent of control), 

tPCBA = total PCB Aroclor concentration (mg/kg dry sediment or mg/kg OC), 

EC50 = 50 percent effect concentration of tPCBA (mg/kg dry sediment or mg/kg OC), and 

slope = slope of the logistic regression of R vs. tPCBA concentration. 

A reference envelope was calculated for each endpoint, using the control-normalized responses of the six 
reference sites; and the “bottom” of that response envelope was defined as the lowest control-normalized 
response percentage observed in the six reference sediment samples (except for time to emergence of C. 

dilutus, for which the highest control-normalized response percentage [i.e., the most delayed emergence 
from the pupal cocoon] represented the most adverse effect). That bottom-of-the-envelope response was 
defined as R0* (i.e., a reference-sediment-adjusted zero response). Then, R10*, R20*, and R50* (i.e., the 
reference-adjusted 10, 20, and 50 percent response percentages) were calculated by multiplying R0* by 0.9, 
0.8, and 0.5, respectively. For example, if the lowest control-normalized survival among the six reference 
sediments was 80 percent, R0*, R10*, R20*, and R50* would be 80, 72, 64, and 40 percent, respectively. 
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The regression-predicted EC0*, EC10*, EC20*, and EC50* values (i.e., the dry-weight-normalized and OC-
normalized tPCBA concentrations associated with the R0*, R10*, R20*, or R50* reference-sediment 
response percentages) were back-calculated by entering R0*, R10*, R20*, or R50* as R and the regression-
specific values of Rmax, slope, and EC50 into Equation 1, and then solving for tPCBA. The “bottom” of the 

response envelope was defined as the lowest response percentage instead of as the 5th percentile of the 
reference-sediment response percentages because only six reference sediments were tested, thus leaving 
high uncertainty about the true numerical value of the 5th percentile reference response. 

3. Results and Discussion 

Results of chemical analyses of bulk sediments collected from OU-4 for the sediment-toxicity tests and of 
porewater and overlying water in the toxicity tests are reported in Ingersoll et al. (In review). Concentrations 
of metals, PAHs, and organochlorine pesticides were generally lower than “consensus-based” probable 

effect concentrations (PECs) published by MacDonald et al. (2000b). Therefore, those COPCs are not likely 
to have contributed significantly (relative to PCBs) to toxicity in OU-4 sediments, leaving PCBs as the likely 
dominant contaminant. Therefore, the remainder of this discussion about OU-4 sediment toxicity tests 
focuses only on PCBs. 

When regressed across all the OU-4 sediments collected for toxicity testing, the tPCBH concentration was 
approximately 2 times the tPCBA concentration (Figure B-1a). That relationship was evident down to a 
concentration of approximately 0.6 mg tPCBA/kg dw sediment; however, at concentrations less than 0.6 mg 
tPCBA/kg dw sediment, the tPCBH:tPCBA ratio was approximately 1:1 (Figure B-1b). 

The same laboratory-control sediment was used in all three batches of toxicity tests; however, responses of 
the test organisms to the laboratory-control sediment varied considerably for some toxicity-endpoint 
responses (Table B-2). The variation among the three control responses for each endpoint (expressed as 
100%•[max{control response} - min{control response}]/[mean{control response}]) ranged from 1.3 percent 
(42-d survival of H. azteca) to 137 percent (42-d young/female for H. azteca). In general, survival and hatch-
percentage endpoints varied by relatively small percentages (1.3 to 4.4 percent), growth endpoints varied by 
intermediate percentages (18 to 80 percent), and reproduction endpoints varied by intermediate to large 
percentages (25 to 137 percent). Given the sometimes large variability in control responses for a toxicity 
endpoint, large variability can also be expected in responses of organisms exposed to OU-4 sediments. 
Therefore, to account for uncertainty associated with the sometimes intermediate to high variability in 
toxicity-test responses, the regression-predicted PCB concentration at the bottom of a reference envelope 
should not be used as a threshold for remediation decisions. Instead, a percentage response lower than the 
lowest response observed in control and reference sediments (e.g., 20 percent lower than the bottom of the 
reference envelope) should be used for defining a PCB concentration threshold for remediation decisions. 



 
 
 
 
 
 
 

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\Appendix B\3341311214_Anniston OU1-2 SERA Appx B 121913.docx 6 

 

Appendix B 

Analysis of OU-4 Sediment 
Toxicity Test Results and 
Development of Site-Specific 
Risk-Based Concentrations 
for PCBs in Sediment  

As another indication of variability in the sediment-toxicity results, USGS-CERC conducted C. dilutus tests 
with Sediment #20 once in Cycle 1a and once in Cycle 1b (i.e., approximately 2½ months apart). The 
difference in control-normalized response for each endpoint (expressed as 100%•[absolute value {Cycle 1b 

response - Cycle 1a response}]/[mean{Cycle 1a and 1b responses}]) ranged from 0.2 percent (13-d 
biomass/replicate) to 74 percent (number of egg cases). Of the 12 endpoints, six (50 percent) had 
differences that were less than 20 percent of the mean control-normalized response, and five (42 percent) 
had differences between 20 and 50 percent of the mean control-normalized response (including a 27 
percent difference in percent emergence, which was the most sensitive endpoint for C. dilutus). The median 
difference was 22.4 percent. Those differences between Cycle 1a and Cycle 1b results might have been 
caused by:  (1) different sensitivity of the batches of C. dilutus tested approximately 2½ months apart, (2) 
chemical changes in Sediment #20 during storage between the two cycles of testing, or (3) random 
variability to be expected in sediment-toxicity tests. Regardless of the cause(s), these results also support 
not using the lowest response observed in control and reference sediments for defining a PCB concentration 
threshold for remediation decisions (e.g., instead using 20 percent lower than the bottom of the reference 
envelope for defining a PCB concentration threshold for remediation decisions). 

Toxicity responses were similar when the same sediment was tested by both USGS-CERC and USACE-
ERDC (with either C. dilutus or H. azteca) in the inter-laboratory comparison conducted during Cycle 1a 
(Ingersoll et al. In review). Therefore, there did not appear to be a substantial between-species-comparison 
bias caused by conducting most of the C. dilutus tests at USGS-CERC and most of the H. azteca tests at 
USACE-ERDC, or by combining results from both testing labs when constructing concentration-response 
relationships for either species. 

In the side-by-side sets of 20-d C. dilutus toxicity that were started with 7-d-old larvae or <24-hour-old larvae, 
survival, weight, and biomass were relatively consistent between the two life stages (Ingersoll et al. In 
review). Therefore, tests started with 7-d-old larvae (i.e., all the results reported below for C. dilutus) did not 
appear to underestimate the toxicity of OU-4 sediments to C. dilutus compared to tests started with <24-
hour-old larvae, and that deviation from standard protocol (ASTM International 2012) did not bias 
interpretations of the toxicity of OU-4 sediments. 

A variety of concentration-response relationships were observed among the 23 total toxicity endpoints 
(Figures B-2 and B-3). Most of the C. dilutus and H. azteca endpoints had response vs. tPCBA concentration 
relationships in which survival, growth, or reproduction in most of the reference and OU-4 sediments was 
less than in the laboratory control sediment and decreased as tPCBA concentration increased (e.g., Figure 
B-2); however, for some endpoints, most of the reference sediments and some of the OU-4 sediments 
exceeded the control-sediment responses (e.g., Figure B-2). Moreover, responses for some endpoints 
remained approximately constant as tPCBA concentration increased (e.g., Figure B-3); and for a few 
endpoints, the response tended to increase as tPCBA concentration increased, contrary to traditional 
expectations (e.g., Figure B-3). Logistic regressions and EC0*, EC10*, EC20*, and EC50* values were only 
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calculated when an endpoint response decreased as tPCBA concentration increased. Regression 
coefficients for the concentration-response curves are listed in Table B-3. 

For H. azteca, the dry-weight-normalized EC0*, EC10*, and EC20* values ranged from 1.38 to 31.0 mg 
tPCBA/kg dw sediment for EC0* values, from 2.58 to 127 mg tPCBA/kg dw sediment for EC10* values, and 
from 4.43 to 165 mg tPCBA/kg dw sediment for EC20* values (Table B-1). The corresponding OC-
normalized EC0*, EC10*, and EC20* values ranged from 72.8 to 2,380 mg tPCBA/kg OC for EC0* values, 
from 120 to 5,250 mg tPCBA/kg OC for EC10* values, and from 195 to 7,600 mg tPCBA/kg OC for EC20* 
values (Table B-1). The most sensitive endpoint in the H. azteca tests was 42-d young/female normalized to 
42-d survival of the adult females, for which the EC0*, EC10*, and EC20* values were 1.38, 2.58, and 4.43 
mg tPCBA/kg dw sediment (72.8, 120, and 195 mg tPCBA/kg OC; Table B-1 and Figure B-3). 

For C. dilutus, the dry-weight-normalized EC0*, EC10*, and EC20* values ranged from 0.43 to 209 mg 
tPCBA/kg dw sediment for EC0* values, from 1.19 to 260 mg tPCBA/kg dw sediment for EC10* values, and 
from 2.54 to 324 mg tPCBA/kg dw sediment for EC20* values (Table B-1). The corresponding OC-
normalized EC0*, EC10*, and EC20* values ranged from 58.2 to 8,390 mg tPCBA/kg OC for EC0* values, 
from 131 to 9,890 for EC10* values, and from 241 to 13,900 mg tPCBA/kg OC for EC20* values (Table B-1). 
The most sensitive endpoint in the C. dilutus tests was adult biomass per replicate chamber, for which the 
EC0*, EC10*, and EC20* values were 0.43, 1.19, and 2.54 mg tPCBA/kg dw sediment (58.2, 131, and 241 
mg tPCBA/kg OC; Table B-1 and Figure B-2). However, that adult-biomass endpoint has high uncertainty 
associated with it. It was estimated by the testing laboratories by calculating adult emergence × 13-d ash-
free dry weight, with an explicit assumption that the ratio of adult ash-free dry weight (not measured during 
the toxicity tests) to the 13-d ash-free dry weight (which was measured) was constant for all the control, 
reference, and OU-4 sediments. That assumption cannot be verified, thus leaving that adult-biomass 
endpoint highly uncertain. Therefore, remediation goals for OU-4 should not be based on estimated adult 
biomass. The next most-sensitive C. dilutus endpoint was emergence percentage, for which the dry-weight-
normalized EC0*, EC10*, and EC20* values were 2.04, 6.80, and 14.3 mg tPCBA/kg dw sediment (170, 465, 
and 873 mg tPCBA/kg OC; Table B-1 and Figure B-2). 

The results described above are based on an approach in which all laboratory results were treated 
independently (i.e., results for same sediments tested at two different labs were treated as independent).  To 
evaluate possible uncertainty associated with this approach, an additional analysis comparing the nonlinear-
regression results with and without duplicate sediment results averaged was performed.  During Cycle 1a of 
the Anniston PCB sediment toxicity testing program, both the USGS lab and the USACE lab conducted 
sediment toxicity tests with Chironomus dilutus and Hyalella azteca exposed to six duplicated sediments. 
The most sensitive endpoint among both species was Hyalella azteca 42-d young/female (normalized to 42-
d survival) (Table B-4). Table B-5 compares results of the nonlinear regressions of that reproduction 
endpoint vs. PCB concentration, with and without the control-normalized results for those sediments 
averaged.  Only five of the six duplicate sediments were included in the regressions because one of the six 
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repeated sediments was the lab-control sediment, and the lab-control sediments were not included in the 
nonlinear regressions (because the Anniston sediment responses were normalized to their within-batch 
control responses). As shown in Table B-6, when the nonlinear-regression results were compared with and 
without the duplicate sediment results averaged, the results are similar with and without averaging the 
duplicate sediments.  A comparison of which OU-4 sediments selected for the testing program exceeded the 
reference envelope response for each endpoint for C. dilutus and H. azteca are provided in Tables B-7 and 
B-8, respectively. 

4. Summary of Findings 

Results of the site-specific toxicity testing indicate that toxicity thresholds could range from approximately 
1.38 to 165 mg/kg dw depending on the species and endpoint tested and the effect level that is considered 
most relevant.  For the most sensitive endpoint and species (i.e., H. azteca 42-d young/female normalized to 
42-d survival), the range of results were 1.38 (the EC0*), 2.58 (the EC10*), and 4.43 (the EC20*) mg 
tPCBA/kg dw of sediment.    
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Tables 

 



EC0*
a

EC10*
 a

EC20*
 a

EC50*
 a

EC0*
a

EC10*
 a

EC20*
 a

EC50*
 a

C. dilutus 13-d survival 14.2 75.7 123 288 1,000 3,710 5,570 11,500

13-d ash-free dry weight 6 17.3 32.3 121 322 880 1,610 5,790

13-d biomass per replicate chamber 9.65 17.7 28 85.7 346 711 1,170 3,670

Emergence percentage 2.04 6.8 14.3 71.2 170 465 873 3,410

Emergence time ---b ---b ---b ---b ---b ---b ---b ---b

Adult survival time 98 186 323 1,420 4,580 8,320 13,900 55,200

No. of egg cases 21.1 31.4 45.9 146 1,160 1,660 2,310 6,440

No. of eggs/egg case ---b ---b ---b ---b ---b ---b ---b ---b

Hatch percentage ---b ---b ---b ---b ---b ---b ---b ---b

Total young 69.4 89 114 261 3,390 4,150 5,080 9,950

Young/egg case 209 260 324 685 8,390 9,890 11,700 20,800

Adult biomass per replicate chamber c 0.43 1.19 2.54 16.5 58.2 131 241 1,050

H. azteca 28-d survival UNDd 105 152 261 UNDd 4,636 6,390 10,400

28-d dry weight ---b ---b ---b ---b ---b ---b ---b ---b

28-d biomass per replicate chamber 1.69 25.1 57.7 252 UNDd 4,880 7,600 11,900

28-d length ---b ---b ---b ---b ---b ---b ---b ---b

42-d survival 31 127 165 262 2,380 5,250 6,690 10,300

42-d dry weight ---b ---b ---b ---b ---b ---b ---b ---b

42-d biomass per replicate chamber 18.2 39.6 67.7 231 1,220 2,520 3,930 10,200

42-d length ---b ---b ---b ---b ---b ---b ---b ---b

42-d total young 9.18 12.8 17.8 50.1 453 627 866 2,480

42-d young/female 1.46 3 5.42 25.6 102 181 302 1,270
42-d young/female (normalized to 42-d 
survival) 1.38 2.58 4.43 19.8 72.8 120 195 902

mg tPCBA/kg dw sed: milligrams total polychlorinated biphenyl Aroclor per kilogram dry weight sediment
mg tPCBA/kg OC: milligrams total polychlorinated biphenyl Aroclor per kilogram organic carbon

Table B-1

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

c Estimated as adult emergence × 13-d ash-free dry weight, assuming adult ash-free dry weight (which was not measured) for each sediment was proportional to the 13-d ash-
free dry weight that was measured for the sediment. Therefore, this endpoint has high uncertainty associated with it.
d UND: undefined EC0*, because the lowest control-normalized reference-sediment response (88.8%) was greater than the regression-predicted maximum control-normalized 

OC-normalized conc. (mg tPCBA/kg OC)

Concentrations of total PCB Aroclors (tPCBA) predicted to decrease growth, survival, or reproduction by Chironomus dilutus  or Hyalella azteca  exposed to OU‑4 

sediments from the Anniston PCB Site by 0, 10, 20, and 50% relative to the lowest reference-sediment response.

Dry-weight-normalized conc. (mg tPCBA/kg dw sed)

a EC0*, EC10*, EC20* and EC50* are the regression-predicted PCBA concentrations that would cause an additional 0%, 10%, 20%, or 50% effect beyond the lowest response  
measured in the reference sediments (i.e., 1×, 0.9×, 0.8×, and 0.5× the response at the “bottom” of the reference envelope).
b Could not be calculated because a decreasing concentration-response relationship did not exist for this endpoint.

Species Endpoint
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1 2 3

C. dilutus 13-d survival (%) 93.8 97.9 95.8 4.4

13-d ash-free dry weight (mg/individual) 0.93 1.41 0.96 43.6

13-d biomass per replicate chamber (mg) 10.4 16.5 11 47.5

Emergence (%) 77.1 74 67.7 12.9

Emergence time (d) 31.6 27.2 23.9 27.7

Adult survival time (d) 6.8 4.8 6.1 34.2

No. of egg cases 4.1 3 4.4 35.9

No. of eggs/egg case 850 1,100 1,030 25.2

Hatch (%) 90.9 93.6 89.6 4.4

Total young 3,080 2,950 4,090 33.6

Young/egg case 770 1,040 930 29.8

Adult biomass per replicate chamber (mg)c 8.1 12.2 7.5 51

H. azteca 28-d survival (%) 97.5 99.2 96.7 2.6

28-d dw (mg/individual) 0.23 0.36 0.24 45.9

28-d biomass per replicate chamber (mg) 2.21 3.44 2.33 46

28-d length (mm) 4.06 4.7 3.77 22.1

42-d survival (%) 92.5 93.8 93.8 1.3

42-d dw (mg/individual) 0.42 0.63 0.28 79.5

42-d biomass per replicate chamber (mg) 3.83 5.97 2.62 80.8

42-d length (mm) 4.52 5.21 4.35 18.2

42-d total young 19.8 36.4 10.5 116.5

42-d young/female 4.2 9.1 2.1 137.2

42-d young/female (normalized to 42-d survival) 3.8 8.1 1.9 135.2

Table B-2

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for 

PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

a For C. dilutus , Batch 1, 2, and 3 tests were conducted at USGS-CERC, USACE-ERDC, and USGS-CERC, respectively; for H. azteca , 
Batch 1, 2, and 3 tests were conducted at USACE-ERDC, USGS-CERC, and USACE-ERDC, respectively.
b Equals 100%·[max(control response) - min(control response)]/mean(control response).
c Estimated as adult emergence × 13-d ash-free dry weight, assuming adult ash-free dry weight (which was not measured) for each sediment 
was proportional to the 13-d ash-free dry weight that was measured for the sediment. Therefore, this endpoint has high uncertainty 
associated with it.

 Variability among toxicity-endpoint responses in the laboratory-control sediments tested in the three batches of OU-4 sediments 

from the Anniston PCB Site.

Control response in each sediment-testing 

batch
a

Range of control 

responses (% of 

mean of controls)

Species Endpoint
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Rmax Slope EC50 EC0*
 a Rmax Slope EC50 EC0*

 a

C. dilutus 13-d survival 98.63 1.598 285 14.2 98.85 1.8746 11,360 1,000

13-d ash-free dry weight 111.6 0.9218 104.28 6 111.98 0.9426 4,984 322

13-d biomass per replicate chamber 111.74 0.9578 63.76 9.65 113.26 0.9896 2,957 346

Emergence percentage 96.64 0.7435 57.91 2.04 96.89 0.8714 2,845 170

Emergence time ---b ---b ---b ---b ---b ---b ---b ---b

Adult survival time 82.59 0.6472 723.86 98 82.73 0.693 29,278 4,580

No. of egg cases 77.54 0.7141 54.81 21.1 78.53 0.7968 2,620 1,160

No. of eggs/egg case ---b ---b ---b ---b ---b ---b ---b ---b

Hatch percentage ---b ---b ---b ---b ---b ---b ---b ---b

Total young 76.3 0.874 84.15 69.4 76 1.0773 3,992 3,390

Young/egg case 99.77 0.9168 201.31 209 99.24 1.203 8,218 8,390

Adult biomass per replicate chamber c 121.3 0.5693 9.92 0.43 120.12 0.7349 721 58.2

H. azteca 28-d survival 85.93 2.7541 267.39 UNDd 86.48 3.0335 10,566 UNDd

28-d dw ---b ---b ---b ---b ---b ---b ---b ---b

28-d biomass per replicate chamber 87.46 0.9186 246.96 1.69 80.23 3.7766 12,374 UNDd

28-d length ---b ---b ---b ---b ---b ---b ---b ---b

42-d survival 84.14 3.0052 261.5 31 84.87 3.1362 10,247 2,380

42-d dw ---b ---b ---b ---b ---b ---b ---b ---b

42-d biomass per replicate chamber 92.02 0.9233 183.8 18.2 89.03 1.2498 9,051 1,220

42-d length ---b ---b ---b ---b ---b ---b ---b ---b

42-d total young 105.06 0.7511 16.83 9.18 112.71 0.7078 676 453

42-d young/female 136.99 0.6403 14.04 1.46 147.74 0.6373 573 102
42-d young/female (normalized to 42-d 
survival) 129.99 0.6256 9.27 1.38 161.93 0.5089 183 72.8

mg tPCBA/kg dw sed: milligrams total polychlorinated biphenyl Aroclor per kilogram dry weight sediment
mg tPCBA/kg OC: milligrams total polychlorinated biphenyl Aroclor per kilogram organic carbon

Table B-3

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

a EC0* is the regression-predicted PCBA concentration at the lowest response measured in the reference sediments (i.e., the “bottom” of the reference envelope) for that endpoint.
b Could not be calculated because a decreasing concentration-response relationship did not exist for this endpoint.
c Estimated as adult emergence × 13-d ash-free dry weight, assuming adult ash-free dry weight (which was not measured) for each sediment was proportional to the 13-d ash-free dry 
weight that was measured for the sediment. Therefore, this endpoint has high uncertainty associated with it.
d UND: undefined EC0*, because the lowest control-normalized reference-sediment response (88.8%) was greater than the regression-predicted maximum control-normalized response 
(85.9%).

Regression coefficients for the concentration-response curves in Figures B-2 and B-3. The logistic equation to which the toxicity data were fit is: R = Rmax/[1 + 

(tPCBA/EC50)slope], where R = response value (% of control), Rmax = regression-fitted maximum response (% of control), tPCBA = total PCB Aroclor concentration (mg/kg 

dry sediment or mg/kg OC), EC50 = regression-fitted 50% effect concentration of tPCBA (mg/kg dry sediment or mg/kg OC), and slope = slope of the logistic regression of 

R vs. tPCBA concentration.

Regressions using dw-normalized concentration (mg 

tPCBA/kg dw sediment)

Regressions using OC-normalized concentration (mg 

tPCBA/kg OC)EndpointSpecies
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USGS USACE Average

6 59.9 4,504 8.2 5.9 7.1

11 85.5 3,393 19.8 37.1 28.5

19 437 16,873 0 0 0

25 26.3 1,015 53.4 54.4 53.9

30 204 8,870 17.1 16.4 16.7

33 0.06 5 100 100 100

mg/kg dw: milligrams per kilogram dry weight
mg/kg OC: milligrams per kilogram organic carbon
PCB: polychlorinated biphenyls
USACE: United States Army Corps of Engineers
USGS: United States Geological Survey

Table B-4

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 
Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based 

Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

Reproduction (% of control)

Independent and averaged Hyalella azteca  42-d young/female (normalized to 42-d survival), for the six sediments 

that were tested in both the USGS and the USACE labs during Cycle 1a. 

Sediment I.D. PCB Aroclors (mg/kg dw) OC-normalized PCB Aroclors (mg/kg OC)
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PCB Concentration Parameter Without averaging With averaging Units

Maxresp 130 131.8 %

Slope 0.6257 0.5817 ---

EC50 9.265 8.794 mg/kg dw

Maxresp 161.9 189.7 %

Slope 0.5089 0.4168 ---

EC50 183.4 78 mg/kg OC

mg/kg dw: milligrams per kilogram dry weight
mg/kg OC: milligrams per kilogram organic carbon
PCB: polychlorinated biphenyls

Nonlinear regression fits for Hyalella azteca 42-d young/female (normalized to 42-d survival) fitted to all 

USGS and USACE sediment data from Cycles 1a and 1b, with and without the results for the duplicate 

sediments averaged. Regression equation was:  Response = Maxresponse/(1+[PCB/EC50)^slope], where 

Response is the within-batch control-normalized percent reproduction.

PCB Aroclors

OC-normalized PCB 
Aroclors

Table B-5

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-

Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama
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PCB Concentration Parameter Without averaging With averaging Units

EC0* 1.38 1.26 mg/kg dw

EC10* 2.58 2.4 mg/kg dw

EC20* 4.43 4.23 mg/kg dw

EC50* 19.8 20.7 mg/kg dw

EC0* 72.8 61.2 mg/kg OC

EC10* 120 101 mg/kg OC

EC20* 195 169 mg/kg OC

EC50* 902 928 mg/kg OC

mg/kg dw: milligrams per kilogram dry weight
mg/kg OC: milligrams per kilogram organic carbon
PCB: polychlorinated biphenyls

Inhibition concentrations (relative to the bottom of the reference envelope) in Anniston PCB 

sediment toxicity tests, for Hyalella azteca 42-d young/female (normalized to 42-d survival)  with 

and without the results for the duplicate sediments averaged. 

OC-normalized PCB 
Aroclors

PCB Aroclors

Table B-6 

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific 

Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama
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Location

Sedi-
ment 

ID
PCB-A  
(mg/kg)

PCB-
A/OC 

(mg/kg)

TX10 16 0.05 18.1 93.3 98.9 106.9 96.6 106.1 147.2 138.7 138.4 148.8 195.7 211.5
TX20 28 0.22 30.6 106.7 138.1 128.3 103.4 99.4 124.1 110.9 159.7 124.7 158.0 242.7
TX20 24 0.27 122.7 103.7 116.7 111.5 105.2 105.6 101.8 94.3 145.1 144.5 133.9 215.2
TX40 15 0.60 40.8 97.8 80.6 82.5 74.1 109.8 151.1 133.1 123.5 146.9 176.1 213.8
TX60 20 2.42 350.2 104.4 90.7 86.4 103.4 103.5 119.3 166.4 122.7 141.8 204.7 210.6
TX60 20c 3.08 277.5 93.1 90.9 97.0 78.8 75.8 84.3 76.5 146.7 146.9 126.4 224.2
TX30 23 4.90 235.6 102.2 102.2 99.3 100.0 105.0 151.1 144.2 135.4 139.0 198.7 222.5
TX40 27 7.28 667.9 100.0 71.8 71.5 70.7 104.6 149.5 122.0 126.5 142.8 156.6 211.7
TX60 13 12.40 837.8 95.6 100.0 104.3 86.2 104.0 135.2 133.1 130.8 148.8 187.3 199.7
TX30 25 26.30 1015.4 106.8 82.8 77.1 57.5 73.5 61.4 47.1 161.0 145.7 79.0 174.0
TX30 25b 26.30 1015.4 97.9 49.1 50.1 104.2 80.8 150.2 137.5 163.3 140.3 242.9 268.1
TX40 1 27.00 1436.2 106.8 68.9 64.2 72.7 82.3 97.1 100.0 121.0 140.4 129.1 154.7
TX40 14 28.30 1481.7 68.9 98.4 147.7 72.4 100.8 127.2 133.1 134.3 145.0 190.2 200.0
TX-30 2 37.10 1212.4 95.6 84.1 87.3 39.7 110.4 80.0 33.3 124.9 110.8 36.4 87.1
TX40 17 37.80 3500.0 73.3 98.0 136.1 79.3 118.7 116.1 88.7 120.0 138.2 103.6 171.7
TX60 6 59.90 4503.8 109.0 38.6 35.1 9.1 93.5 57.1 5.9 138.0 0.0 0.0 0.0
TX60 6b 59.90 4503.8 84.8 25.9 31.7 28.4 85.9 129.9 32.4 151.0 139.2 48.2 92.5
TX30 7 65.40 1639.1 100.0 60.8 59.9 46.9 79.3 89.5 70.6 147.4 135.8 110.1 149.2
TX50 11 85.50 3392.9 102.2 80.4 78.1 92.4 81.4 85.7 111.8 134.0 135.3 145.5 191.1
TX50 11b 85.50 3392.9 97.9 56.2 56.4 94.7 76.3 142.1 145.6 114.8 137.6 167.8 185.7

Transformed results (% of bottom-of-reference-envelope response) sorted by PCB-Aroclor concentration

# Young/ 
egg case

Median 
adult 

survival 
time 

(days)
# Egg 
cases

# Eggs/ 
egg case Hatch (%)

Total # 
young

13-d 
Survival 

(%)

13-d  Total 
ash-free 
biomass 

(mg)

13-d Ind. 
ash-free 
dry wt 
(mg)

Emer-
gence 

(%) 

Median 
emer-
gence 
time 

(days)a

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

Table B-7

Results of toxicity tests with Chironomus dilutus  exposed to OU-4 sediments from the Anniston PCB Site, Anniston, Alabama.  

Responses in OU-4 sediments are expressed as a percentage of the lowest response recorded among the six reference sediments 

(i.e., bottom-of-reference-envelope response), after all OU-4 and reference sediments had first been normalized to the control 

response within the batch in which they were tested.
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Location

Sedi-
ment 

ID
PCB-A  
(mg/kg)

PCB-
A/OC 

(mg/kg)

Transformed results (% of bottom-of-reference-envelope response) sorted by PCB-Aroclor concentration

# Young/ 
egg case

Median 
adult 

survival 
time 

(days)
# Egg 
cases

# Eggs/ 
egg case Hatch (%)

Total # 
young

13-d 
Survival 

(%)

13-d  Total 
ash-free 
biomass 

(mg)

13-d Ind. 
ash-free 
dry wt 
(mg)

Emer-
gence 

(%) 

Median 
emer-
gence 
time 

(days)a

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

Table B-7

Results of toxicity tests with Chironomus dilutus  exposed to OU-4 sediments from the Anniston PCB Site, Anniston, Alabama.  

Responses in OU-4 sediments are expressed as a percentage of the lowest response recorded among the six reference sediments 

(i.e., bottom-of-reference-envelope response), after all OU-4 and reference sediments had first been normalized to the control 

response within the batch in which they were tested.

TX50 30 204.00 8869.6 77.2 30.0 39.1 48.5 73.9 95.7 88.2 183.3 136.6 163.0 262.2
TX50 30b 204.00 8869.6 21.7 4.9 21.5 6.3 91.8 135.3 16.2 62.5 140.2 10.7 12.8
TX50 8 320.00 11594.2 61.3 22.2 35.8 33.3 90.0 77.1 52.9 174.0 136.8 88.3 248.3
TX50 19 437.00 16872.6 61.3 16.8 27.1 4.5 88.1 68.6 0.0 NA NA 0.0 0.0
TX30 18 476.00 18030.3 22.7 4.2 20.6 4.5 83.0 51.4 0.0 NA NA 0.0 0.0
TX30 18b 476.00 18030.3 10.9 2.4 22.5 0.0 NA NA 0.0 NA NA 0.0 0.0

100% and higher of response (>EC0*)
90-99% of response (<EC0* - EC10*)
80-89% of response (<EC10* - EC20*)
70-79% of response (<EC20* - EC30*)
60-69% of response (<EC30* - EC40*)
50-59% of response (<EC40* - EC50*)
<50% response (below EC50*)

Notes:

NA = not applicable; endpoint could not be calculated because of no survival or reproduction.

b Split sample tested by Army Corps of Engineers (ACOE) and U.S. Geological Survey (USGS).
c Sediment tested twice by U.S. Geological Survey (USGS).

a Effect becomes more adverse as emergence time increases beyond the reference envelope. These values were compared to the maximum of the reference envelope 
responses, to calculate percentage of emergence time beyond the maximum reference response. Therefore, cooler colors are the lower values for this endpoint.

G:\Project Docs\Div90\amiller - 11214\2013\Anniston_OU1-2_SERA_12_2013\Appendix B\3341311214_OU1-2 App B Tables B-7 and B-8_121713.xlsx Page 2 of 2



Location Sed ID
PCB-A  
(mg/kg)

PCB-
A/OC 

(mg/kg)

TX10 16 0.05 18.1 98.1 69.9 83.3 96.6 93.7 80.8 113.3 98.9 27.8 18.2 18.3
TX20 28 0.22 30.6 106.8 81.2 94.7 112.6 106.3 125.7 144.9 106.4 220.4 153.1 154.4
TX20 24 0.27 122.7 100.0 96.2 126.7 108.9 109.5 113.5 125.9 100.7 140.7 105.3 107.4
TX40 15 0.60 40.8 95.1 109.3 117.5 106.4 92.1 113.7 161.8 105.8 148.1 113.5 88.8
TX60 20 3.08 277.5 93.4 91.9 114.3 108.0 107.8 98.5 111.2 102.9 104.4 56.1 65.5
TX30 23 4.90 235.6 104.9 81.8 81.1 101.2 95.2 100.4 129.7 101.4 114.8 78.5 70.2
TX40 27 7.28 667.9 97.1 92.5 100.3 105.3 95.2 128.8 161.4 101.0 137.0 102.6 103.2
TX60 13 12.40 837.8 90.3 67.2 92.4 108.4 92.1 84.6 111.8 96.8 24.1 20.2 18.5
TX30 25 26.30 1015.4 104.9 91.0 92.4 99.5 106.2 108.4 127.6 105.3 64.0 53.1 53.6
TX30 25a 26.30 1015.4 111.7 101.4 102.8 99.8 127.0 85.6 82.3 94.9 114.4 44.0 54.6
TX40 1 27.00 1436.2 102.0 84.3 103.3 102.3 115.8 84.5 88.8 105.4 96.5 48.3 53.2
TX40 14 28.30 1481.7 95.1 64.7 92.4 102.6 100.0 107.0 131.2 98.7 72.2 78.5 78.9
TX-30 2 37.10 1212.4 38.8 43.3 196.3 114.0 34.9 57.7 221.3 117.9 29.6 67.0 27.7
TX40 17 37.80 3500.0 102.9 107.7 128.5 111.4 101.6 108.8 129.8 104.9 88.9 78.4 77.1
TX60 6 59.90 4503.8 66.4 89.7 151.9 110.7 70.8 81.0 149.5 119.5 13.8 12.9 8.3
TX60 6a 59.90 4503.8 75.7 82.3 109.4 98.9 76.2 55.5 87.6 98.3 9.1 7.1 5.9
TX30 7 65.40 1639.1 74.1 64.6 89.1 94.6 77.2 57.4 90.5 108.2 56.1 43.6 33.3
TX50 11 85.50 3392.9 100.1 86.5 103.5 104.1 109.4 104.3 118.1 103.8 45.3 23.1 19.9
TX50 11a 85.50 3392.9 104.1 97.8 96.7 99.9 109.5 90.2 100.2 100.9 74.8 33.7 37.3
TX50 30 204.00 8869.6 42.4 58.4 152.4 115.9 45.0 84.6 313.1 114.4 22.6 42.3 17.1

Transformed results (% of bottom-of-reference-envelope response) sorted by PCB-Aroclor concentration

28-d 
Survival 

(%)

28-d 
Meas-

ured total 
biomass 

(mg)

28-d 
Meas-

ured ind. 
dry wt 
(mg)

28-d 
Length 
(mm)

42-d 
Length 
(mm)

Total # 
Young

42-d 
Repro-
duction 
(young/ 
female) 

42-d 
Repro-
duction 
(young/ 
female; 

42-d 
normal.)b

42-d 
Survival 

(%)

42-d 
Meas-

ured total 
biomass 

(mg)

42-d Meas-
ured ind. 

dry wt 
(mg)

Table B-8

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

Results of toxicity tests with Hyalella azteca  exposed to OU-4 sediments from the Anniston PCB Site, Anniston, Alabama.  

Responses in OU-4 sediments are expressed as a percentage of the lowest response recorded among the six reference sediments 

(i.e., bottom-of-reference-envelope response), after all OU-4 and reference sediments had first been normalized to the control 

response within the batch in which they were tested.
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Location Sed ID
PCB-A  
(mg/kg)

PCB-
A/OC 

(mg/kg)

Transformed results (% of bottom-of-reference-envelope response) sorted by PCB-Aroclor concentration

28-d 
Survival 

(%)

28-d 
Meas-

ured total 
biomass 

(mg)

28-d 
Meas-

ured ind. 
dry wt 
(mg)

28-d 
Length 
(mm)

42-d 
Length 
(mm)

Total # 
Young

42-d 
Repro-
duction 
(young/ 
female) 

42-d 
Repro-
duction 
(young/ 
female; 

42-d 
normal.)b

42-d 
Survival 

(%)

42-d 
Meas-

ured total 
biomass 

(mg)

42-d Meas-
ured ind. 

dry wt 
(mg)

Table B-8

Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek 

Appendix B Analysis of OU 4 Sediment Toxicity Test Results and Development of Site-Specific Risk-Based Concentrations for PCBs in Sediment

Anniston PCB Site, Anniston, Alabama

Results of toxicity tests with Hyalella azteca  exposed to OU-4 sediments from the Anniston PCB Site, Anniston, Alabama.  

Responses in OU-4 sediments are expressed as a percentage of the lowest response recorded among the six reference sediments 

(i.e., bottom-of-reference-envelope response), after all OU-4 and reference sediments had first been normalized to the control 

response within the batch in which they were tested.

TX50 30a 204.00 8869.6 90.9 87.5 93.9 98.9 87.3 72.7 102.5 100.3 27.8 19.4 16.5
TX50 8 320.00 11594.2 51.0 51.6 109.8 105.6 53.1 53.0 134.5 117.5 2.0 1.4 1.2
TX50 19 437.00 16872.6 5.8 4.9 190.2 NA 8.0 11.1 166.1 109.1 0.0 0.0 0.0
TX50 19a 437.00 16872.6 22.7 36.8 113.5 97.2 12.7 11.8 122.2 110.5 0.0 0.0 0.0
TX30 18 476.00 18030.3 6.7 19.9 365.1 NA 6.4 20.9 393.7 141.4 0.0 0.0 0.0

100% and higher of response (>EC0*)
90-99% of response (<EC0* - EC10*)
80-89% of response (<EC10* - EC20*)
70-79% of response (<EC20* - EC30*)
60-69% of response (<EC30* - EC40*)
50-59% of response (<EC40* - EC50*)
<50% response (below EC50*)

Notes:

NA = not applicable; endpoint could not be calculated because of no survival or reproduction.
a Split sample tested by Army Corps of Engineers (ACOE) and U.S. Geological Survey (USGS).
b 42-day reproduction (young/female) normalized to survival of adult females.
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FIGURE

B-1

ANNISTON PCB SITE

ANNISTON , ALABAMA

Relationship between total PCB homolog (tPCBH) 

and total PCB Aroclor (tPCBA) concentrations in 

OU-4 sediments collected for toxicity testing. (a) All 

the sediments; the least-squares regression fit (the 

diagonal line) is tPCBH = 2.154×tPCBA + 7.363. (b) 

Only the 7 sediments having <4 mg tPCBA/kg dw 

sediment; the diagonal lines show homolog:Aroclor 

ratios of 2:1 and 1:1 for illustrative purposes.
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FIGURE

B-2

ANNISTON PCB SITE
ANNISTON , ALABAMA

Response vs. dry weight-normalized tPCBA 

concentration relationships in the Chironomus 

dilutus toxicity tests conducted with OU-4 sediments 

from the Anniston PCB Site. Curves are logistic 

regressions; where no curve is shown, the response 

variable did not decrease as tPCBA concentration 

decreased. AFDW = ash-free dry weight; USACE = 

U.S. Army Corps of Engineers; USGS = U.S. 

Geological Survey.
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FIGURE

B-2

ANNISTON PCB SITE
ANNISTON , ALABAMA

Response vs. dry weight-normalized tPCBA 

concentration relationships in the Chironomus 

dilutus toxicity tests conducted with OU-4 sediments 

from the Anniston PCB Site. Curves are logistic 

regressions; where no curve is shown, the response 

variable did not decrease as tPCBA concentration 

decreased. AFDW = ash-free dry weight; USACE = 

U.S. Army Corps of Engineers; USGS = U.S. 

Geological Survey.
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FIGURE

B-3

ANNISTON PCB SITE

ANNISTON , ALABAMA

Response vs. dry weight-normalized tPCBA 

concentration relationships in the Hyalella azteca 

toxicity tests conducted with OU-4 sediments 

from the Anniston PCB Site. Curves are logistic 

regressions; where no curve is shown, the 

response variable did not decrease as tPCBA 

concentration decreased. AFDW = ash-free dry 

weight; USACE = U.S. Army Corps of Engineers; 

USGS = U.S. Geological Survey.
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FIGURE

B-3

ANNISTON PCB SITE

ANNISTON , ALABAMA

Response vs. dry weight-normalized tPCBA 

concentration relationships in the Hyalella azteca 

toxicity tests conducted with OU-4 sediments 

from the Anniston PCB Site. Curves are logistic 

regressions; where no curve is shown, the 

response variable did not decrease as tPCBA 

concentration decreased. AFDW = ash-free dry 

weight; USACE = U.S. Army Corps of Engineers; 

USGS = U.S. Geological Survey.
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Appendix C 
Development of Toxicity 
Reference Values for Birds 
and Mammals 

 

1. Introduction 

This document describes the identification of toxicity reference values (TRVs) for birds and mammals that 
will be used to evaluate potential risk to avian and mammalian receptors being evaluated in the Streamlined 
Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek (SERA), to which this document is 
an appendix. The problem formulation identified dietary exposure as the most likely and significant 
exposure, thus, this document describes the development of dietary TRVs for the specified constituents of 
potential concern (COPCs). The COPCs being evaluated in the SERA are: polychlorinated biphenyls 
(PCBs), barium, chromium, cobalt, lead, manganese, mercury, nickel and vanadium. 

Following U.S. Environmental Protection Agency (USEPA) guidance (1997), TRVs were developed based 
on endpoints that could result in population-level impacts such as survival, reproduction, development, and 
growth. The dietary dose-based TRV is defined as a daily dose of a chemical expressed in milligrams of 
chemical per kilogram of body weight per day (mg/kg BW-d). TRVs are generally developed to represent a 
dose associated with no-observed adverse effects levels (NOAEL or low TRV) or lowest-observed adverse 
effects levels (LOAEL or high TRV). TRVs were developed herein by considering the toxicity data available 
in the peer-reviewed literature using the following criteria as a guideline: 

1. Close relatedness of the test species to the wildlife receptor of concern 
2. Chronic duration of exposure and/or included sensitive life stages to evaluate potential developmental 

and reproductive effects 
3. Measurement of ecologically relevant endpoints 
4. Minimal impact of co-contaminants. 

For PCBs and mercury, the primary literature was reviewed to develop TRVs. For other metals, dietary 
TRVs were taken from available sources commonly used in ecological risk assessment. Specifically, for the 
remaining seven metals, except for the avian TRVs for barium, TRVs were taken from USEPA Ecological 
Soil Screening Level (USEPA EcoSSL)1 Guidance (USEPA 2005 and 2007). The avian TRVs for barium 
were taken from Oak Ridge National Laboratory Toxicological Benchmarks for Wildlife (Sample et al. 1996). 
The following sections describe the specific details of TRV development. 

                                                      

1 Only NOAEL values are available in EcoSSL documents. LOAELs were developed from the underlying datasets as described in 

Section 3. 
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2. PCB TRVs 

The following sections describe the development of dietary TRVs for PCBs. TRVs are summarized in 
Table C-1. 

2.1 Avian Dietary PCB TRVs 

For the SERA, avian PCB TRVs were developed based on the available toxicity data for all avian species. 
Individual avian studies were evaluated to select the most relevant study or studies based on the criteria 
described in Section 1 (i.e., relatedness of the test species, chronic duration/sensitive life stage of exposure, 
ecologically relevant endpoints, and minimal co-contaminants). 

In considering the relatedness of the laboratory test species to the species of interest at the Operable Unit 
(OU)-1/OU-2 portion of Snow Creek, the relevance of the domestic chicken (the most common test species 
in the toxicity dataset) to wild species was considered. While TRVs are most often based on species other 
than the actual receptor species being evaluated, as detailed in USEPA (2003), the use of laboratory tested 
species to represent communities relies on the assumption that the tested species are an unbiased sample 
of the community. USEPA (2003) further explains that although test species are not chosen randomly, there 
is no reason to expect that the selection is biased because species sensitivities are unknown prior to testing. 
However, the available avian toxicological data clearly show that the domestic chicken is more sensitive to 
the effects of PCBs than the other species tested (Tables C-2 and C-3). 

Recent research conducted by Dr. Sean Kennedy and others has focused on identifying specific 
mechanisms behind avian sensitivities to PCBs and other dioxin-like compounds (DLCs) (Karchner et al. 
2006; Head and Kennedy 2010; Farmahin et al. 2012). This research has correlated differences in the 
genetic structure of the aryl hydrocarbon receptor (AHR) in avian species to species-specific sensitivity to 
DLCs. Specifically, research has demonstrated that there are three primary AHR types that are associated 
with high (type 1), moderate (type 2), and low sensitivity (type 3) to DLCs. The genetic sequence of the AHR 
has been identified and classified for more than 85 avian species, with the domestic chicken being identified 
as Type 1/most sensitive (Farmahin et al. 2012). Other identified species for which PCB toxicity studies are 
available include:  pheasant (type 2), wild turkey (type 2), mallard (type 3), kestrel (type 3), and double-
crested cormorant (type 3). These relative sensitivities have been established based on the correlation 
between the available toxicological data (primarily embryo lethality endpoints) and the genetic sequences 
(Head et al. 2008; Head and Kennedy 2010). 

Based on the large disparity in the PCB datasets for chicken and other avian species and the fact that 
chickens are not related to nor representative of wild species present in the OU-1/OU-2 portion of Snow 
Creek, development of a range of TRVs to reflect the sensitivity ranges is provided herein. Two sets of avian 
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TRVs were developed to represent the high end of the range of sensitivity (based on the chicken dataset) 
and the mid-range of sensitivity (based on the non-chicken dataset). 

Based on the second criteria, studies with a relatively short duration (e.g., less than one month) were only 
considered if the dose was administered over the course of a sensitive life stage for reproductive effects 
(i.e., Call and Harrell 1974). Based on these criteria, endpoints such as biomarkers of exposure, pathology 
(without other supporting endpoints), and behavior were excluded. Lastly, only studies that evaluated PCBs 
either as Aroclors or total PCBs without other constituents were considered. The toxicity of individual 
congeners may dramatically over- or underestimate potential toxicity. In most cases, studies using individual 
congeners were conducted with the most toxic congeners (i.e., PCB 126 and PCB 77) and would 
overestimate potential toxicity of PCB mixtures. In other words, comparing toxicity based on an individual 
congener value would be equivalent to assuming that the total concentration of a mixture or mixtures found 
in the environment are made up of 100% of this congener. Because this is a not supportable assumption, 
individual congener studies were excluded from consideration. The specific selection of dietary PCB TRVs 
for high- and mid-range sensitivity species is described below. 

Dietary PCB NOAEL- and LOAEL-based TRVs were developed to represent the high end of the range of 
sensitivity and the mid-range of sensitivity for avian species. The NOAEL is generally selected as the highest 
NOAEL that is below the lowest LOAEL, and the LOAEL is the lowest relevant effect level observed. For 
dietary toxicity data, most studies reviewed reported doses as milligrams per kilogram (mg/kg) in diet. 
Unless specified in the study, it was assumed all dietary doses provided were on a wet weight (ww) basis. 
To facilitate TRV development, it was necessary to convert these dietary values into body weight normalized 
daily doses (mg/kg BW-d) using body weight and ingestion rate information for the test species. When this 
information was not available in the study, the body weight was taken from literature sources, and the 
ingestion rate was modeled using the allometric equation for all birds from Nagy (2001). Tables C-2 and C-3 
summarize the toxicity data considered for chicken and non-chicken species respectively. 

2.1.1 High End of Sensitivity Range 

Nine studies conducted with domestic chickens were initially considered in the selection of NOAEL and 
LOAEL TRVs for high sensitivity species. One study, Summer et al. (1996a,b), was excluded from further 
consideration due to co-contamination in the Great Lakes fish diet fed to the chickens. The literature 
considered is summarized in Table C-2.  

From the remaining eight studies, the LOAEL TRV is based on Lillie et al. (1974) in which a decline in chick 
growth was observed at 0.13 mg/kg BW-d Aroclor 1254 and 1248. This value is the selected LOAEL and is 
proposed as the LOAEL TRV for high sensitivity avian species.  The chronic NOAEL of 0.043 mg/kg BW-d 
was estimated by dividing the chronic LOAEL from the Lillie et al. (1974) study by an uncertainty factor of 
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three. A factor of 10 is considered excessive based on the range of the NOAEL data reviewed in which the 
lowest tested NOAEL was 0.065 mg/kg-BW-d (see Table C-2). 

2.1.2 Mid-Range of Sensitivity 

For mid-range sensitivity (i.e., non-chicken) species, a comprehensive dataset from the peer-reviewed 
literature was reviewed and considered to select NOAEL and LOAEL TRVs. A total of 14 studies were 
compiled for consideration, but a study by Custer et al. (1998) was rejected from further review because it 
was a field-scale study. From the remaining 13 studies, a total of 25 no-effect and 17 low-effect levels were 
observed for seven different non-chicken avian species, including Japanese quail, mallard, American kestrel, 
and screech owl (type 3 species); ring-neck pheasant (type 2 species); mourning dove, ring dove and white 
starling (unsequenced to date). The complete list of dietary PCB studies compiled for review for non-chicken 
avian species is shown in Table C-3. 

The LOAEL from the Koval et al. (1987) study of 1.4 mg/kg BW-d was selected as the LOAEL TRV for the 
SERA. In this study, mated mourning dove pairs were isolated for 28 days and fed pellets containing 10 
mg/kg Aroclor 1254 or control feed ad libitum.  At the end of the treatment period, the dividers were removed 
and observations on reproductive behaviors were initiated. Mourning doves exposed to PCBs at 10 mg/kg 
resulted in a lower percentage of treated females that laid eggs and an increased time interval between nest 
occupation and egg laying.  The dietary concentration was converted to a dietary dose of 1.4 mg/kg-BW-d 
using an ingestion rate of 15 g/day (Taber 1928) and a body weight of 0.108 kg (MacMillen 1962). While the 
study was not designed to measure this endpoint and no statistical analysis was conducted on this result, 
this value was selected as the basis for the LOAEL TRV for conservatism.  This value is also consistent with 
an egg shell thinning LOAEL observed by Lowe and Stendell (1991) for American kestrels.  While the 
relevance of shell thinning to reproductive output is uncertain, this selection of this study is also protective of 
this endpoint.  In addition, the selected value is generally consistent with, but slightly lower than, the next 
lowest LOAEL from Dahlgren et al (1972) of 1.8 for reduced hatching success in a chronic study conducted 
with ring-necked pheasants.  

To derive the NOAEL for mid-range sensitivity species, the chronic LOAEL from the Koval et al. (1987) study 
was divided by an uncertainty factor of three, resulting in the chronic NOAEL of 0.47 mg/kg BW-d.  A factor 
of 10 is considered excessive based on the range of the NOAEL data reviewed in which the lowest 
measured NOAEL was 0.41 mg/kg-BW-d (see Table C-2). 

2.2 Mammalian Dietary PCB TRVs 

Following USEPA guidance (1997), dietary TRVs for mammals were developed based on endpoints that 
could result in population-level impacts such as survival, reproduction, development, and growth. As with 
avian species, the available toxicity data indicate that mink are more sensitive to PCBs than other 
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mammalian species. As mink are not identified as a receptor in the SERA, the development of mammalian 
TRVs focuses on studies conducted with non-mink mammal species as described below. 

A total of 11 studies were considered in the development of PCB dietary TRVs for small mammal species 
(Table C-4). The mouse and rat comprise most of the available species data, with the exception of two 
studies reporting toxicity results for the ferret and rabbit. A study conducted by McCoy et al. (1995) reported 
the lowest effect level of the available data and was selected as the basis for the LOAEL TRV. McCoy et al. 
(1995) was a multigenerational study with mice and a single dietary exposure of 5 mg/kg Aroclor 1254 for 12 
months. This dietary concentration was converted to a daily dose of 0.68 mg/kg BW-d by using a mouse 
food ingestion rate of 0.135 kg/kg BW-d reported by Linzey (1987), which was not reported by McCoy et al. 
(1995). This dosage elicited significantly fewer offspring born per month and reduced body weights of 
newborn mice. Only two sets of bounded NOAEL and LOAEL values were available; however, these 
NOAELs were higher than the TRV selected for the LOAEL. Thus, a NOAEL TRV of 0.23 mg/kg BW-d was 
derived by applying an extrapolation factor of three. A factor of 10 would have been excessive based on the 
fact that the other NOAELs available for non-mink small mammals were higher than the TRV selected for 
the LOAEL. 

3. Mercury TRVs 

The following sections describe the development and selection of avian and mammalian dietary TRVs for 
mercury. 

3.1 Avian Dietary Mercury TRVs 

As a part of the Great Lakes Water Quality Initiative Criteria Documents for the Protection of Wildlife 
(USEPA 1995), dietary NOAEL and LOAEL TRVs for mercury were selected based on evaluation of the 
range of underlying studies available in the peer-reviewed literature. As a part of this process and outlined in 
the criteria document (USEPA 1995), a comprehensive literature search was conducted, and the evaluation 
focused on studies that included dose-response data. Studies with both methylmercury and inorganic forms 
of mercury were considered, with birds demonstrating much greater sensitivity to methylmercury than 
inorganic forms.  

Unlike PCBs, chickens do not appear to be more sensitive to mercury than other wild avian species (Heinz 
et al. 2009). As such, one set of TRVs are developed herein and will be considered applicable to all avian 
species evaluated for the OU-1/OU-2 portion of Snow Creek. The studies considered in the USEPA (2005) 
criteria document focus on endpoints that could result in population-level impacts such as survival, 
reproduction, development, and growth. 
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Because the TRVs provided in the criteria document (USEPA 1995) are based on a literature search 
conducted in or prior to 1995, other more recent toxicity studies for mercury in avian species were reviewed. 
Specifically, three studies were identified that provided dose-response data for dietary mercury. These 
included Albers et al. (2007), Spalding et al. (2000), and Frederick and Jayasana (2011). Albers et al. (2007) 
studied the effects of methylmercury on reproduction of American kestrels and determined the dose of 0.08 
mg/kg BW-d2 resulted in a reduced number of fledglings and decreased percent of nestlings fledged. 
Frederick and Jayasana (2011) found increased homosexual pairing behavior at a dose of 0.1 mg/kg in diet 
and also a decrease in egg production at 0.05 mg/kg in diet. There were no significant differences in the 
number fledglings per female across all dose groups, including the high dose of 0.5 mg/kg in diet. 
Converting the food concentrations to a daily dose, the range of doses was 0.01 to 0.1 mg/kg BW-d3 for the 
range of endpoints evaluated in the study. While the ecological relevance of all of the measured endpoints 
and observed effects to local populations of birds is not clear, the selected LOAEL TRV for mercury is within 
this range. The selected LOAEL TRV is based on a study conducted by Spalding et al. (2000).  The study 
determined that dietary methylmercury resulted in adverse effects on growth of great egret nestlings at the 
low dose of 0.068 mg/kg BW-d4.   The selected LOAEL from the Spalding et al. (2000) study was divided by 
an uncertainty factor of three, resulting in the chronic NOAEL of 0.023 mg/kg BW-d.  A factor of 10 is 
considered excessive based on the range of the data considered and the selection of a LOAEL TRV that is 
based on the lowest value in this range. 

3.2 Mammalian Dietary Mercury TRVs 

As for avian species, the Great Lakes Water Quality Initiative Criteria Documents for the Protection of 
Wildlife (USEPA 1995) provides the basis for the selection of mammalian dietary TRVs. Values developed 
for use in the USEPA (1995) criteria document were reviewed along with peer-reviewed studies that have 
been conducted and published since the development of the criteria document values. Of the studies 
considered, a study by Dansereau et al. (1999), a two-generation study in which mink were fed a range of 
doses of total mercury in their contaminated fish-based diet, included the lowest LOAEL. Mortalities occurred 
in 11 month old G1 and G2 females fed the 1.0 mg/kg mercury diet after 90 days and 330 days of exposure, 
respectively. No mortality was observed in the 0.5 mg/kg exposure group. Converting this dietary 
concentration using an ingestion rate of 0.15 kg/day and a body weight of 1 kg (USEPA 1995), the LOAEL 

                                                      

2 Dose calculated from the LOAEL of 0.26 mg/kg ww in diet using a food ingestion rate for kestrel from USEPA (1993) of 0.31 kg/kg BW-
d.  
3 Dose calculated from the dietary concentrations using a food ingestion rate and body weight for ibises taken from Kushlan (1977a,b). 

4 Dose calculated from the LOAEL of 0.5 mg/kg ww in diet using an estimated food ingestion rate from the low dose group of 17 percent 

body weight (range in study was 6 to 27 percent). 
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dose is 0.15 mg/kg BW-d. This study also provided a corresponding NOAEL of 0.075 mg/kg BW-d. These 
values are selected as the mammalian dietary TRVs for the SERA. 

4. Other Metal Dietary TRVs 

This section describes the selection and development of dietary TRVs for barium, chromium, cobalt, lead, 
manganese, nickel, and vanadium. As described in Section 1, the USEPA EcoSSL guidance was the 
primary source used to obtain TRVs for these metals (with the exception of the barium avian TRVs). 
Because the USEPA EcoSSL guidance (2005 and 2007) provides only NOAEL-based TRVs, in cases 
where the EcoSSL was the basis for a TRV, it was necessary to develop a LOAEL from the underlying data. 
LOAEL-based TRVs were developed as follows: 

• When a bounded NOAEL-based TRV was recommended (i.e., the same study included a LOAEL for 
that endpoint) the LOAEL from that study was selected. For mammals this was the case for lead and 
nickel; for birds, lead and vanadium. 

• When the recommended NOAEL-based TRV was unbounded, the lowest reproduction, growth, and 
survival LOAEL greater than the NOAEL-based TRV was selected. For mammals, this was the case for 
vanadium. 

• When the recommended NOAEL-based TRV was a geometric mean of the reproduction and growth 
NOAELs, the lowest reproduction, growth, and survival LOAEL greater than the NOAEL-based TRV 
was selected. For mammals, this was the case for barium, chromium, cobalt, and manganese; for birds 
this was the case for chromium, cobalt, manganese, and nickel. 
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Streamlined Ecological Risk Assessment for the OU-1/OU-2 Portion of Snow Creek

Appendix C - Development of Toxicity Reference Values for Birds and Mammals

NOAEL TRV LOAEL TRV Reference NOAEL TRV LOAEL TRV Reference

tPCB (mid-range sensitivity) 0.47 1.4 Koval et al  1987; NOAEL extrapolated 0.23 0.68 McCoy et al. 1995

tPCB (high sensitivity) 0.043 0.13 Lillie et al. 1974; NOAEL extrapolated NA NA NA

Barium 20.8 41.7 Sample et al. 19961 51.8 121 USEPA 2005a
Chromium 2.66 2.8 USEPA 2008 2.40 2.8 USEPA 2008

Cobalt 7.61 7.8 USEPA 2005b 7.33 10 USEPA 2005b
Lead 1.63 3.26 USEPA 2005c 4.70 8.90 USEPA 2005c

Manganese 179 348 USEPA 2007a 51.5 65 USEPA 2007a

Mercury 0.023 0.068 Spalding et al. 2000; NOAEL 
extraploated 0.075 0.15 Dansereau et al. 1999

Nickel 6.71 8.2 USEPA 2007b 1.70 3.40 USEPA 2007b
Vanadium 0.34 0.70 USEPA 2005d 4.16 8.31 USEPA 2005d

Footnotes:

2 LOAELs selected from USEPA Eco SSL datasets were selected as the lowest LOAEL in the dataset for reproduction, growth or survival that was above the selected NOAEL.
Values were used as presented in the Eco SSL dataset.  Specific underlying studies were note reviewed.
Acronyms and Abbreviations:

COPC = contaminant of potential concern NA = not applicable tPCB = total polychlorinated biphenyl
LOAEL = lowest observed adverse effect level NOAEL = no observed adverse effect level TRV = toxicity reference value
mg/kg BW-d = milligrams per kilogram of body weight per day OU = Operable Unit
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Summary of Avian and Mammalian Toxicity Reference Values
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Chemical 

Form

(Aroclor) Dose Dose Units
 1

Exposure 

Duration

Duration 

Units Effect Group Endpoint

Study 

NOAEL

Study 

LOAEL Study Units

NOAEL 

(mg/kg 

BW-d)

LOAEL 

(mg/kg 

BW-d)

1 Briggs and Harris 1973 1242 20 and 50 mg/kg in food 6 weeks reproduction egg hatchability 20 mg/kg in food  1.3
2 Britton and Huston 1973 1242 5, 10, 20, 40, 80 mg/kg in food 12 weeks reproduction egg hatchability 5 10 mg/kg in food 0.32 0.65
3 Harris et al. 1976 1232 5, 10, 20 mg/kg in food 8 weeks reproduction egg hatchability 10 mg/kg in food  0.65
3 Harris et al. 1976 1242 5, 10, 20 mg/kg in food 8 weeks reproduction egg hatchability 10 mg/kg in food  0.65
3 Harris et al. 1976 1248 5, 10, 20 mg/kg in food 8 weeks reproduction egg hatchability 10 mg/kg in food  0.65
3 Harris et al. 1976 1254 5, 10, 20 mg/kg in food 8 weeks reproduction egg hatchability 5 mg/kg in food 0.32  
3 Harris et al. 1976 1016 5, 10, 20 mg/kg in food 8 weeks reproduction egg hatchability 5 mg/kg in food 0.32  
4 Lillie et al. 1974 1242 2 and 20 mg/kg in food 63 days reproduction egg hatchability 2 20 mg/kg in food 0.13 1.3
4 Lillie et al. 1974 1248 2 and 20 mg/kg in food 63 days growth chick growth 2 mg/kg in food  0.13
4 Lillie et al. 1974 1254 2 and 20 mg/kg in food 63 days growth chick growth 2 mg/kg in food  0.13
4 Lillie et al. 1974 1268 2 and 20 mg/kg in food 63 days reproduction egg production 20 mg/kg in food  1.3
4 Lillie et al. 1974 1221 2 and 20 mg/kg in food 63 days growth chick growth 20 mg/kg in food 1.3  
4 Lillie et al. 1974 1232 2 and 20 mg/kg in food 63 days growth chick growth 20 mg/kg in food  1.3
5 Lillie et al. 1975 1232 5, 10 and 20 mg/kg in food 16 weeks reproduction egg hatchability 5 10 mg/kg in food 0.32 0.65
5 Lillie et al. 1975 1016 5, 10 and 20 mg/kg in food 16 weeks growth chick growth 20 mg/kg in food 1.3  
5 Lillie et al. 1975 1242 5, 10 and 20 mg/kg in food 16 weeks reproduction egg hatchability 5 10 mg/kg in food 0.32 0.65
5 Lillie et al. 1975 1248 5, 10 and 20 mg/kg in food 16 weeks reproduction egg hatchability 5 10 mg/kg in food 0.32 0.65
5 Lillie et al. 1975 1254 5, 10 and 20 mg/kg in food 16 weeks growth chick growth 20 mg/kg in food 1.3  
6 Platanow and Reinhart 1973 1254 5 and 50 mg/kg in food 39 weeks reproduction egg production 5 mg/kg in food  0.32
6 Platanow and Reinhart 1973 1254 5 and 50 mg/kg in food 39 weeks reproduction egg hatchability 5 mg/kg in food  0.32
7 Scott 1977 1248 0.5, 1, 10 and 20 mg/kg in food 8 weeks reproduction egg production 20 mg/kg in food  1.3
7 Scott 1977 1248 0.5, 1, 10 and 20 mg/kg in food 8 weeks reproduction egg hatchability 1 10 mg/kg in food 0.065 0.65
8 Tumasonis et al. 1973 1254 50 mg/L in water 20 weeks reproduction egg hatchability 50 mg/L in water  3.2

General Notes:

Life stage for all test organisms is mature.
Dose conversion: Body weight for all test organisms was 1.95 kg, ingestion rates were 0.126 kg/day and 0.06 kg/kg BW-d.

Footnotes:
1 When wet or dry weight was not specified in study, diet doses were assumed to be wet weight.

Acronyms and Abbreviations:

kg = kilogram(s) mg/kg = milligrams per kilogram NOAEL = no-observed adverse effects level
kg/kg BW-d = kilograms per kilogram body weight per day mg/kg BW-d = milligrams per kilogram of body weight per day OU = Operable Unit
LOAEL = lowest-observed adverse effects level mg/L = milligrams per liter PCB = polychlorinated biphenyl
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Chemical Form

(Aroclor) Test Organism Dose Dose Units
 1

Route of 

Exposure

Exposure 

Duration

Duration 

Units Age

Age 

Units

Life 

Stage Sex Effect Group Endpoint

Study 

NOAEL

Study 

LOAEL Study Units

Body 

Weight 

(kg)

Ingestion 

Rate 

(kg/day)

Ingestion 

Rate 

(kg/kg/day)

NOAEL 

(mg/kg 

BW-d)

LOAEL 

(mg/kg 

BW-d)

13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B morphology egg shell thickness 150 mg/kg diet 1.12 0.26 0.23 35
13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B morphology gross abnormalities 150 mg/kg diet 1.12 0.26 0.23 35
14 Lowe and Stendell 1991 1248 American kestrel 3 mg/kg diet FD 6 months NA NA MA B morphology egg shell thickness 3 mg/kg diet 0.12 0.054 0.47 1.4
15 McLane and Hughes 1980 1248 screech owl 3 mg/kg diet FD 8 weeks NA NA MA B morphology egg shell thickness 3 mg/kg diet 0.18 0.025 0.14 0.41
17 Risebrough and Anderson 1975 1254 mallard 40 mg/kg dw diet FD 4 months 1 year MA B morphology egg shell thickness 40 mg/kg dw diet 1.0 0.18 0.18 7.4
19 Scott et al. 1975 1248 Japanese quail 20 mg/kg diet FD 10 weeks NA NA MA F morphology egg breaking strength 20 mg/kg diet 0.15 0.065 0.43 8.7
11 Dahlgren et al. 1972 1254 ring-necked pheasant 12.5 and 50 mg/week GV 16 weeks 1 year MA F growth chick growth 50 mg/week 1.0 NA NA 7.1
13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B growth adult female body weight 150 mg/kg diet 1.12 0.26 0.23 35
13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B growth duckling growth 150 mg/kg diet 1.12 0.26 0.23 35
14 Lowe and Stendell 1991 1248 American kestrel 3 mg/kg diet FD 6 months NA NA MA B growth egg weight 3 mg/kg diet 0.12 0.054 0.47 1.4
19 Scott et al. 1975 1248 Japanese quail 20 mg/kg diet FD 10 weeks NA NA MA F growth egg weight 20 mg/kg diet 0.15 0.065 0.43 8.7
20 Dieter 1975 1254 wild starlings 1,5,25,100 mg/kg diet FD 49 days NA NA NA NA Mortality mortality 5 25 mg/kg diet 0.085 0.044 0.52 2.6 13
9 Call and Harrell 1974 1242 Japanese quail 312.5/  5000 mg/kg diet FD 21 days 7 week JV F reproduction egg production 313 mg/kg diet 0.15 0.065 0.43 136
9 Call and Harrell 1974 1254 Japanese quail 78.1 / 1250 mg/kg diet FD 21 days 7 week JV F reproduction egg production 78 mg/kg diet 0.15 0.065 0.43 34
9 Call and Harrell 1974 1260 Japanese quail 62.5 / 1000 mg/kg diet FD 21 days 7 week JV F reproduction egg production 63 mg/kg diet 0.15 0.065 0.43 27
10 Custer and Heinz 1980 1254 mallard 25 mg/kg diet FD 1+ month 9 month MA B reproduction reproductive success 25 mg/kg diet 1 0.10 0.10 2.5
10 Custer and Heinz 1980 1254 mallard 25 mg/kg diet FD 1+ month 9 month MA B reproduction hatchling success 25 mg/kg diet 1 0.10 0.10 2.5
11 Dahlgren et al. 1972 1254 ring-necked pheasant 12.5 and 50 mg/week GV 16 weeks 1 year MA F reproduction egg production 12.5 50 mg/week 1 NA NA 1.8 7.1
11 Dahlgren et al. 1972 1254 ring-necked pheasant 12.5 and 50 mg/week GV 16 weeks 1 year MA F reproduction egg fertility 50 mg/week 1 NA NA 7.1
11 Dahlgren et al. 1972 1254 ring-necked pheasant 12.5 and 50 mg/week GV 16 weeks 1 year MA F reproduction chick survival 12.5 50 mg/week 1 NA NA 1.8 7.1
11 Dahlgren et al. 1972 1254 ring-necked pheasant 12.5 and 50 mg/week GV 16 weeks 1 year MA F reproduction egg hatchability 12.5 mg/week 1 NA NA 1.8
12 Fernie et al. 2001 1248/1254/1260 American kestrel 7 mg/kg BW-d FD 100 days NA NA MA B reproduction egg production 7 mg/kg BW-d 7.0
12 Fernie et al. 2001 1248/1254/1260 American kestrel 7 mg/kg BW-d FD 100 days NA NA MA B reproduction number of fledglings 7 mg/kg BW-d 7.0
13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B reproduction egg fertility 150 mg/kg diet 1.12 0.26 0.23 35
13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B reproduction embryo mortality 150 mg/kg diet 1.12 0.26 0.23 35
13 Haseltine and Prouty 1980 1242 mallard 150 mg/kg diet FD 12 weeks NA NA MA B reproduction duckling survival 150 mg/kg diet 1.12 0.26 0.23 35
14 Lowe and Stendell 1991 1248 American kestrel 3 mg/kg diet FD 6 months NA NA MA B reproduction egg production 3 mg/kg diet 0.12 0.054 0.47 1.4
15 McLane and Hughes 1980 1248 screech owl 3 mg/kg ww diet FD 8 weeks NA NA MA B reproduction egg production 3 mg/kg ww diet 0.18 0.025 0.14 0.41
15 McLane and Hughes 1980 1248 screech owl 3 mg/kg ww diet FD 8 weeks NA NA MA B reproduction eggs hatched 3 mg/kg ww diet 0.18 0.025 0.14 0.41
15 McLane and Hughes 1980 1248 screech owl 3 mg/kg ww diet FD 8 weeks NA NA MA B reproduction young fledged 3 mg/kg ww diet 0.18 0.025 0.14 0.41
16 Peakall and Peakall 1973 1254 ring dove 10 mg/kg ww diet FD 270 days NA NA MA B reproduction Egg production 10 mg/kg ww diet 0.15 0.065 0.43 4.3
16 Peakall and Peakall 1973 1254 ring dove 10 mg/kg ww diet FD 270 days NA NA MA B reproduction eggs hatched 10 mg/kg ww diet 0.15 0.065 0.43 4.3
16 Peakall and Peakall 1973 1254 ring dove 10 mg/kg ww diet FD 270 days NA NA MA B reproduction young fledged 10 mg/kg ww diet 0.15 0.065 0.43 4.3
17 Peakall et al. 1972 1254 ring dove 10 mg/kg diet FD 270 days NA NA MA B reproduction egg production 10 mg/kg diet 0.15 0.065 0.43 4.3
17 Peakall et al. 1972 1254 ring dove 10 mg/kg diet FD 270 days NA NA MA B reproduction eggs hatched 10 mg/kg diet 0.15 0.065 0.43 4.3
17 Peakall et al. 1972 1254 ring dove 10 mg/kg diet FD 270 days NA NA MA B reproduction young fledged 10 mg/kg diet 0.15 0.065 0.43 4.3
18 Risebrough and Anderson 1975 1254 mallard 40 mg/kg dw diet FD 4 months 1 year MA B reproduction egg production 40 mg/kg dw diet 1.0 0.18 0.18 7.4
19 Scott et al. 1975 1248 Japanese quail 20 mg/kg diet FD 10 weeks NA NA MA F reproduction egg production 20 mg/kg diet 0.15 0.065 0.43 8.7
19 Scott et al. 1975 1248 Japanese quail 20 mg/kg diet FD 10 weeks NA NA MA F reproduction hatchability 20 mg/kg diet 0.15 0.065 0.43 8.7
21 Koval et al. 1987 1254 mourning dove 10 mg/kg diet FD 28 days NA NA MA B reproduction egg production 10 mg/kg diet 0.108 0.015 0.14  1.4

Footnotes:
1 When wet or dry weight was not specified in study, diet doses were assumed to be wet weight.

Acronyms and Abbreviations:

B = both sexes kg = kilogram(s) mg/kg = milligrams per kilogram NA = not available
F = females kg/d = kilograms per day mg/kg BW-d= milligrams per kilogram of body weight per day NOAEL = no-observed adverse effects level
FD = in food kg/kg/day = kilograms per kilogram per day dw = dry weight OU = Operable Unit
GV = oral gavage LOAEL = lowest-observed adverse effects level ww = wet weight PCB = polychlorinated biphenyl
JV = juvenile MA = mature mg = milligrams
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Chemical 

Form 

(Aroclor)

Test 

Organism Dose Dose Units

Route of 

Exposure

Exposure 

Duration

Duration 

Units Effect Group Endpoint

Study 

NOAEL

Study 

LOAEL Study Units

Body 

Weight (kg)

Ingestion 

Rate (kg/day)

Ingestion 

Rate 

(kg/kg/day)

NOAEL 

(mg/kg BW-d)

LOAEL (mg/kg 

BW-d)

Baker et al. 1977 1254 mouse 6.4 mg/kg BW W 9 weeks growth body weight 6.4 NA mg/kg BW NR NR 0.135 6.4 NA

Baker et al. 1977 1254 mouse 6.4 mg/kg BW W 9 weeks biochemistry Cyp 450 and 
Aniline hydroxylase NA 6.4 mg/kg BW NR NR 0.135 NA 6.4

Bleavins et al. 1980 1242 ferret 5,10,20,40 mg/kg diet D 247 days reproduction reproductive failure NA 20 mg/kg food 0.009 NR 0.13 NA 2.6

Bruckner et al. 1973 1242 rat 100 mg/kg BW D-O 1 day growth decreased body 
weight NA 100 mg/kg BW NR NR NR NA 100

Bruckner et al. 1973 1242 rat 100 mg/kg BW D-O 1 day biochemistry
increased liver 

microsomal and 
P450 enzymes

NA 100 mg/kg BW NR NR NR NA 100

Linder et al. 1974 1254 rat 1,5,20,100 mg/kg diet D 274 days reproduction fewer pups per litter NA 1.5 mg/kg BW-d 0.5 NR NR NA 1.5

Linzey 1987 1254 mouse 10 mg/kg diet D 16 weeks mortality
survival to weaning; 

fewer pups per 
litter; body weight

NA 10 mg/kg diet NR NR 0.142 NA 1.4

McCoy et al. 1995 1254 mouse 5 mg/kg diet D 12 months reproduction reduced number 
weaned per month NA 5 mg/kg diet NR NR 0.135 NA 0.68

McCoy et al. 1995 1254 mouse 5 mg/kg diet D 12 months growth reduced birth and 
weaning weight NA 5 mg/kg diet NR NR 0.135 NA 0.675

Merson and Kirkpatrick 1976 1254 mouse 200 mg/kg diet D 60 days reproduction reduced number of 
litters NA 200 mg/kg diet NR NR 0.135 NA 27

Neskovic et al. 1984 1242 rat NR NR O-G 30 days growth NR NA 75 mg/kg BW-d NR NR NR 75 NA

Neskovic et al. 1984 1242 rat NR NR O-G 30 days biochemistry SGOT and SGPT 
changes NA 75 mg/kg BW-d NR NR NR NA 75

Spencer 1982 1254 rat 0,25,20,100,20
0,300,600,900 mg/kg diet D 9 days reproduction

reduced fetal 
survival rate per 

litter
200 300 mg/kg diet 0.25 0.0177/0.158 0.0708/0.0632 14 19

Spencer 1982 1254 rat 0,25,20,100,20
0,300,600,900 mg/kg diet D 9 days growth decreased body 

weight 50 100 mg/kg diet 0.25 0.018/0.0193 0.072/0.0772 3.6 7.7

Villeneuve et al. 1971 1254 rabbit 0,1,10 mg/kg BW-d D-O 28 days reproduction progeny 
counts/number NA NA NR 2.5-3 NR NR 10 13

Villeneuve et al. 1971 1254 rat 0,6.25,12.5,25,
50,100 mg/kg BW-d D-O 9 days reproduction progeny 

counts/number NA 100 mg/kg BW-d 0.175-0.200 NR NR 100 NA

Villeneuve et al. 1971 1254 rat 0,6.25,12.5,25,
50,100 mg/kg BW-d D-O 9 days growth body weight NA 100 mg/kg BW-d 0.175-0.200 NR NR NA 100

Acronyms and Abbreviations:

D = diet kg/kg/day = kilograms per kilogram per day NOAEL = no-observed adverse effects level PCB = polychlorinated biphenyl
D-O = dose oral LOAEL = lowest-observed adverse effect level NR = not reported SGOT = Serum glutamic oxaloacetic transaminase
W = daily via water mg/kg BW = milligrams per kilogram of body weight O-G = oral gavage SGPT = serum glutamic pyruvic transaminase 
kg = kilogram(s) mg/kg BW-d = milligrams per kilogram of body weight per day OU = Operable Unit
kg/day = kilograms per day NA = not applicable
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1 Introduction 

In 2005, Solutia Inc. (Solutia), and Pharmacia LLC completed the Screening Level Ecological 
Risk Assessment for Operable Units 1, 2, and 3 (OU-1/OU-2 and OU-3 SLERA; BBL 2005) at 
the Anniston Polychlorinated Biphenyl (PCB) Site (the Site).  The SLERA determined that 
terrestrial exposure pathways for ecological receptors throughout OU-1/OU-2 were truncated 
and incomplete.  Habitat throughout “was severely disturbed and dominated by mowed and 
maintained lands with low-habitat quality plant cover, impervious surfaces, and transportation 
infrastructure.”  Development pressure continues to be strong in OU-1/OU-2, and over time, the 
remaining terrestrial habitat fragments will likely be subject to increasing disturbance as more 
urban infrastructure is constructed.  The United States Environmental Protection Agency 
(USEPA) approved the OU-1/OU-2 and OU-3 SLERA, with the exception of the aquatic 
portions of Snow Creek located within the bounds of OU-1/OU-2.  The USEPA approved the 
SLERA for the terrestrial portion of OU-1/OU-2, based on the finding that the terrestrial habitat 
could not support a thriving ecological community.  The approval also recognized that no 
additional assessment of ecological risk in the terrestrial portion of OU-1/OU-2 was required.   

The aquatic habitat in the OU-1/OU-2 portion of Snow Creek between the confluence with the 
11th Street Ditch and Highway 78 is disturbed and generally consists of low-quality ecological 
habitat.  However, this portion of the Creek likely supports some ecological receptors, and 
complete exposure pathways exist for sediment.  Therefore, the USEPA required additional 
investigation of the potential effects of Site-related constituents on wildlife that may frequent 
the Snow Creek aquatic ecosystem.  For this assessment, the USEPA requested consideration of 
risk associated with several constituents in addition to PCBs.  These other constituents include 
barium, chromium, cobalt, lead, manganese, mercury, nickel, and vanadium.  In addition, risk 
from exposure to polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs), as 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD or dioxin) toxic equivalents (TEQs), 
was to be assessed.  These constituents are evaluated in the Streamlined Ecological Risk 
Assessment for the OU-1/OU-2 Portion of Snow Creek (SERA; ARCADIS 2013).  This 
development of Site-specific risk-based concentrations (SSRBCs) for dioxin and dioxin like 
compounds and TEQ screening assessment for Snow Creek sediment is being conducted as part 
of the SERA, and is provided as an appendix to the SERA report. 

Although this memorandum and the approach to addressing TEQ in the SERA is responsive to 
the USEPA’s request to evaluate these constituents, there are no relationships between the 
presence of PCBs and the presence of PCDDs/PCDFs  in OU-1/OU-2 sediment.  The Remedial 
Investigation Report for OU-1/OU-2 (OU-1/OU-2 RI; ENVIRON 2013) evaluates chemicals of 
potential concern (COPCs) and reaches the conclusion that the distributions of PCBs and 
PCDDs/PCDFs in OU-1/OU-2 are different.  Soil and sediment samples with elevated 
PCDD/PCDF concentrations are not collocated with the higher-PCB concentration samples.  If 
the source of the PCDDs/PCDFs in OU-1/OU-2 was contamination from PCB mixtures, one 
would expect these two classes of compounds to be collocated.  Rather, the distribution of 
PCDDs/PCDFs is more reflective of urban background.  A more probable explanation for the 
presence of PCDDs/PCDFs is general atmospheric dispersion from multiple industrial sources 
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in the region (ENVIRON 2013).  However, to meet the request of the USEPA, PCDDs/PCDFs 
and dioxin-like PCBs (DL-PCBs) are considered in this TEQ screening assessment. 

1.1 TEQ Approach 

TCDD, PCDDs/PCDFs, and certain DL-PCBs are structurally and toxicologically related 
halogenated aromatic hydrocarbons that have a common mechanism of action, involving 
binding of the chemicals to the aryl hydrocarbon receptor (AHR). The USEPA (2008) 
recommends that the TEQ component mixture method be used to evaluate ecological risks 
posed by these compounds, using TCDD as the index chemical.  Therefore, PCDDs/PCDFs and 
DL-PCBs are evaluated as TCDD TEQs throughout this assessment.  Table D-1 summarizes the 
sediment data for Snow Creek and provides the avian and mammalian toxic equivalency factors 
(TEFs) from the USEPA (USEPA 2008) and Van den Berg et al. (2006) that were used in the 
calculation of TEQs.  TEFs are used to equate the potential toxicity of each PCDD/PCDF and 
DL-PCB congener based on their potency relative to TCDD.  The concentration of each 
congener is multiplied by its TEF, resulting in a TCDD toxic equivalent concentration (i.e., the 
TEQ).  TEQ values for each of the congeners are then summed to derive a total TEQ for each 
sample. 

At the request of the USEPA, DL-PCBs were included in the TEQ assessment, even though 
there is a substantial amount of uncertainty regarding the use of the TEQ methodology for 
PCBs; this is particularly true when assessing risks to ecological receptors (Moore et al. 2012).  
The TEQ approach also places a significant weight on three PCB congeners—PCB-126, PCB-
81, and PCB-77—with high avian TEF values (0.1, 0.1, and 0.05, respectively).  However, these 
congeners were not detected in sediment samples collected from OU-1/OU-2, although 
detection limits were elevated for sample S-MED-1 (Table D-1).  While the technical approach 
used by the USEPA in the human health risk assessment (HHRA; CDM 2010b) assumed these 
congeners to be absent from sediment at OU-1/OU-2 (CDM 2010a), they are included in this 
memorandum.  In addition, PCBs were detected in sediment samples collected from locations 
upstream of the Site, indicating an upstream source for these compounds (ENVIRON 2013).  
While exposure to PCBs is already being assessed as part of the SERA, the USEPA requested 
that the TEQs for the derivation of the SSRBCs be calculated both with and without the 
inclusion of PCB congeners.  This is addressed in Section 4, the Snow Creek Sediment Risk 
Screening, and is shown in Table D-1. 

1.2 Document Organization 

Consistent with the streamlined nature of the SERA, the potential ecological risks posed by 
PCDDs/PCDFs in Snow Creek sediment are evaluated in this memorandum via a screening 
assessment that uses a TEQ approach.  Using this approach, SSRBCs were derived for TEQs 
and compared to Site sediment TEQ concentrations to assess risk to ecological receptors, and to 
provide important information to risk managers regarding the need for further ecological 
investigation at the Site.  This assessment includes: 
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• Review of the literature to derive appropriate TEQ-based toxicity reference 
values (TRVs) for representative ecological receptors (i.e., birds and 
mammals) (Section 2) 

• Derivation of SSRBCs for representative receptor species (Section 3) 

• Screening of Snow Creek sediment data to assess risk to ecological receptors 
from exposure to dioxin-like compounds (DLCs) (Section 4) 

• An analysis of the uncertainties associated with this procedure (Section 5) 

• References cited (Section 6). 
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2 Derivation of Avian and Mammalian TRVs 

Food-web modeling and TRVs from the scientific literature were used to calculate SSRBCs for 
TEQs that would be protective of ecological receptors potentially exposed to sediment at Snow 
Creek (refer to Section 3, Calculation of Site-Specific Risk-Based Concentrations).  Ecological 
receptors and exposure parameters (e.g., food ingestion rates, body weights) used in this 
procedure are summarized in the SERA (ARCADIS 2013) and are reproduced in Tables D-2 
and D-3, for birds and mammals, respectively.  The same wildlife receptors as those evaluated 
in the SERA were evaluated in this TEQ screening assessment; these receptors include several 
trophic levels and multiple species, including benthic organisms, three mammals (muskrat, little 
brown bat, and the raccoon), and four bird species (mallard, tree swallow, spotted sandpiper, 
and pied-billed grebe).   

2.1 Avian Dietary TRV for Dioxin-Like Compounds 

To derive the TRV, the literature was reviewed for studies that investigated the effects of dioxin 
(as TCDD or on a TEQ basis) on avian species.  The most relevant studies are summarized 
below. 

2.1.1 Tittabawassee River Study (Fredricks et al. 2011) 

Fredricks et al. (2011) studied tree swallows exposed to TCDD along the Tittabawassee River 
near Midland, Michigan.  They observed that hatching success and overall productivity through 
fledging stage were not statistically different between TCDD-containing sites and reference 
areas.  These investigators used a ring-necked pheasant intraperitoneal injection study (Nosek et 
al. 1992) as the basis for the dietary TRV for TCDD in their assessment.  The dietary TRVs 
from the Nosek et al. (1992) study were 140 nanograms of TCDD per kilogram body weight per 
day (ng/kg bw-d) for the lowest-observed-adverse-effect level (LOAEL), and 14 ng/kg bw-d for 
the no-observed-adverse-effect level (NOAEL) for the endpoints of fertility and hatching 
success.  The Fredricks et al. (2011) study suggested that these were conservative TRVs, due to 
the method of exposure and the likely greater sensitivity of pheasants compared to tree 
swallows.   

Fredricks et al. (2011) determined food-web-based TCDD doses (34 to 630 ng/kg bw-d 
calculated from measured invertebrate residues) and bolus-based dietary doses (24 to 800 ng/kg 
bw-d).  These estimated doses were greater than the NOAEL TRV from the Nosek et al. (1992) 
study (14 ng/kg bw-d).  The maximum dietary TCDD doses (630 ng/kg bw-d from food web, 
and 800 ng/kg bw-d from bolus) were also greater than the LOAEL TRV (140 ng/kg bw-d).  
Reference-area dietary exposures were lower than both TRVs.  This suggests that 800 ng 
TCDD/kg bw-d would be an unbounded dietary NOAEL for tree swallow hatching success and 
productivity at the Tittabawassee River, because, despite exceeding the TRV from the Nosek et 
al. (1992) study, no adverse effects were observed at these exposures.  This also reinforces the 
notion that the TRV derived from the Nosek et al. (1992) pheasant study is likely overly 
conservative. 
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2.1.2 Woonasquatucket River Study (Custer et al. 2005) 

In a field study at the Woonasquatucket River, Rhode Island, by Custer et al. (2005), a reduction 
in tree swallow hatching success was observed at estimated doses ranging from 61 to 190 ng 
TEQ/kg bw-d (concentrations in diet were 72 to 230 ng TEQ/kg diet, average 136.5 ng TEQ/kg 
wet weight [ww]).  The authors reported that approximately 90% of the TEQ was due to the 
presence of 2,3,7,8-TCDD.  Tree swallows from the Lyman pond at this site, with an average 
dietary concentration of 119.5 ng TEQ/kg ww, exhibited a reduction in hatching success (70% 
of eggs hatched), but it was not statistically different from the reference location (77%).  
Likewise, nestling periods were not statistically different between swallows at Lyman (100%) 
and the reference location (89%).  A concentration of 119.5 ng TEQ/kg ww is the lowest dietary 
NOAEL observed for tree swallows in this study.   

A dose-based TRV was calculated using these data from the Custer et al. (2005) study.  
Assuming that the moisture content of invertebrate prey is 80%, a dietary concentration of 
597 ng TEQ/kg dry weight [dw] was calculated.  Using the tree swallow ingestion rate of 
0.24 kg food/kg bw-d (refer to Table D-2), a NOAEL-based TRV of 143.4 ng TEQ/kg bw-d was 
derived.   

2.1.3 Avian NOAEL-Based TRV 

The literature on the effects of TCDD on birds from field studies is inconsistent; some studies 
show no effects at relatively high concentrations of TCDD in diet, while others show effects at 
lower levels of exposure.  In the Tittabawassee River study by Fredricks et al. (2011) described 
above, no adverse effects on tree swallow hatching success or productivity were observed at 
dietary doses as high as 800 ng TCDD/kg bw-d, whereas the study by Custer et al. (2005) on the 
Woonasquatucket River showed that adverse effects on hatching success were observed at 
dietary doses estimated as low as 190 ng TEQ/kg-d (Fredricks et al. 2011). 

The study by Custer et al. (2005) was selected as the basis of the NOAEL-based avian TRV 
(143.4 ng TEQ/kg bw-d), for the following reasons:   

• The evaluation looked at sensitive and population-relevant endpoints:  
hatching success and fledging.   

• The study was conducted on tree swallows, the species that was selected for 
inclusion as a representative receptor in the Snow Creek SERA.   

• The authors reported that nearly 97% of the TEQ in tree swallow eggs and 
nestling carcass samples was from a single congener—2,3,7,8-TCDD.  Thus, 
this study is specific to the single congener used as the standard for the TEQ 
method (USEPA 2008).   

• The data from Fredricks et al. (2011) suggested that the results of the Nosek 
et al. (1992) study, which was the basis of the TRV in their Tittabawassee 
River study, were uncertain or overly conservative, at least for the assessment 
of tree swallows.   
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• Because the NOAEL derived from the Custer et al. (2005) study (143.4 ng 
TEQ/kg bw-d) is lower than the NOAEL derived from the results of the study 
by Fredricks et al. (2011) (800 ng TCDD/kg bw-d), the 143.4-ng TEQ/kg bw-
d TRV can be considered adequately protective. 

 
Similar to mammalian species, most, if not all, biochemical and toxic effects of TCDD and 
other DLCs in birds are thought to be mediated by the AHR.  Data show a link between the 
adverse effects and a mode of action in which binding and activation of the AHR is the critical 
initiating event (Denison et al. 2011; Okey 2007).  Farmahin et al. (2012a) recently reported that 
the sensitivity of avian species to the toxic effects of DLCs varies up to 1000-fold among 
species.  Further, their research and that conducted by others (e.g., Head et al. 2008; Karchner et 
al. 2006) suggests that this variability has been associated with inter-species differences in the 
AHR 1 ligand binding domain (AHR1 LBD) sequence. 

Farmahin et al. (2012b) studied the AHR1 LBD sequences of 86 avian species, and differences 
were identified.  The authors classified birds into three major types based on their sensitivity to 
the toxic and biochemical effects of DLCs:  chicken-like or Group 1 (most sensitive), pheasant-
like or Group 2 (intermediate sensitivity, 6-fold lower than Group 1), and quail-like or Group 3 
(least sensitive, 35-fold less sensitive than Group 1).   

Of the four avian species selected for evaluation in the OU-1/OU-2 SERA (mallard, tree 
swallow, spotted sandpiper, and pied-billed grebe), three were evaluated in the Farmahin et al. 
(2012b) study—spotted sandpiper, tree swallow, and mallard.  The spotted sandpiper and tree 
swallow were placed in Group 2 (intermediate sensitivity), while the mallard was assigned to 
Group 3 (least sensitive).  Although pied-billed grebe was not a species included in the 
Farmahin et al. (2012b) study, Hackett et al. (2008) published a phylogenomic analysis of 
various bird species using multiple genes as markers.  In this report, the authors assign flamingo 
as a close phylogenetic relative of grebes, based on molecular and genetic studies.  The 
flamingo was also not evaluated by Farmahin et al. (2012b), but close relatives of this species 
were classified as Group 3 (least sensitive).  This suggests that the Custer et al. (2005) study 
provides an appropriately protective TRV for Group 2 species, including the tree swallow and 
spotted sandpiper, but may overstate risks to Group 3 birds in the assessment—the mallard and 
possibly the pied-billed grebe.  

2.2 Mammalian Dietary TRV for Dioxin-Like Compounds 

As with avian species, the literature was reviewed for studies that evaluated the effects of dioxin 
(on a TCDD or TEQ basis) on mammals for the derivation of the mammalian TRV. 

Previous studies of individual PCDD and PCDF congeners or their mixtures have demonstrated 
that mink are among the more sensitive mammalian species tested, with reported effects on 
reproduction, development, and morphological lesions of the jaw (Bursian et al. 2006; Heaton et 
al. 1995; Restum et al. 1998).  Studies on the mink jaw lesion suggest that this endpoint is 
considered the best sentinel for adverse effects in mink populations (Ellick et al. 2013; Zwiernik 
et al. 2009).  However, from a population-impact perspective, adverse effects on reproduction 
and development are considered the more appropriate assessment endpoints.  Mink are typically 
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encountered in riparian ecosystems, and studies with mink are environmentally more relevant 
than those conducted on laboratory species such as mice or rats (e.g., Murray et al. 1979; 
DeVito et al. 1997), especially with compounds such as PCDDs/PCDFs, which exhibit a high 
degree of variability in species sensitivity.  While mink are unlikely to be found along Snow 
Creek due to habitat constraints, this species provides a conservative basis for the less sensitive 
mammals that are being evaluated at the site:  muskrat, little brown bat, and raccoon. 

As discussed previously, in choosing the study for development of the TRV, one of the primary 
criteria is that the animals were not co-exposed to PCBs, particularly PCB-126.  A recent high-
quality study by Moore et al. (2012) satisfies this principle and was selected as the basis for the 
mammalian TRV.   

Moore et al. (2012) investigated the effect of 3 congeners:  TCDD, 2,3,4,7,8-
pentachlorodibenzofuran (PeCDF), and 2,3,7,8-tetrachlorodibenzofuran (TCDF) on mink 
reproductive success and offspring viability and growth.  Nine adult female mink were assigned 
randomly to one of 13 dietary treatments:  one control and four doses each of TCDD, PeCDF, 
and TCDF (2.1–8.4, 4.0–15, and 5.2–25 ng TEQ/kg bw-d, respectively).  The mink were 
exposed from two months prior to breeding through weaning of offspring at six weeks of age.  
At least nine kits per treatment group were maintained on these diets through 27 weeks of age.  
No effects on litter size or viability of offspring were observed at any of these treatment levels.  
In addition, consistent effects on body mass or relative organ masses were not observed in 
animals at any age.  Therefore, this recent study by Moore et al. provides an unbounded 
NOAEL of 25 ng TEQ/kg bw-d, the highest dose at which no effects were observed. 

Similarly, Zwiernik et al. (2009) exposed mink to 2,3,7,8-TCDF in diet up to 240 ng TEQ/kg 
ww.  These authors reported that dietary doses as high as 30 ng TEQ/kg bw-d did not affect 
reproduction and kit viability, although body masses of offspring through 36 weeks of age were 
decreased compared with controls at various time points in the experiment. 

The study by Moore et al. (2012) was selected as the basis for the derivation of the mammalian 
TRV (25 ng TEQ/kg bw-d), for the following reasons:   

• The study evaluated sensitive and population-relevant endpoints:  litter size 
and viability of offspring.   

• Mink are likely more sensitive to the effects of PCDDs/PCDFs than are the 
representative mammalian receptors identified in the Snow Creek SERA:  
muskrat, little brown bat, and raccoon.  Therefore, the TRV should be 
adequately protective of these species. 

• Mink were exposed only to constituents that are the focus of this assessment:  
TCDD and PCDDs/PCDFs. 

• The NOAEL-based TRV is supported by the results of the study by Zwiernik 
et al. (2009), in which exposure to doses in diet up to 30 ng TEQ/kg bw-d did 
not affect mink reproduction and kit viability.  The NOAEL from Zwiernik et 
al. (2009) is also supported by the review by Blankenship et al. (2008), 
wherein the highest diet-based LOAEL, 242 ng TEQ/kg (ww feed), is similar 
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to the 240 ng TEQ/kg ww reported by Zwiernik et al. (2009) where the only 
effects observed were on offspring weight.   

 



 

1100971.000 H0T0 0413 JS12 D-9 

3 Calculation of Site-Specific Risk-Based 
Concentrations 

The SSRBCs are sediment TEQ concentrations that are derived to be protective of resident 
wildlife that might forage at Snow Creek.  SSRBCs were derived for each ecological receptor 
from the TRVs presented in Section 2.  The SSRBCs are compared to Site sediment TEQ 
concentrations in Section 4 to assess risk to resident ecological receptors.   

Food-web modeling was used to develop the SSRBCs for each representative receptor.  The 
exposure factors and dietary profiles for the avian and mammalian species used in these 
calculations are described in detail in Section 4.4 of the SERA, and are provided here in Tables 
D-2 and D-3, for birds and mammals, respectively.  Likewise, bioaccumulation factors (BAFs) 
are summarized in Section 4.3 and Appendix A of the SERA, and are repeated in Table D-4.  
Because the environmental transport through the aquatic food web is not as thoroughly studied 
for DLCs as for PCBs, the BAFs for PCBs used in the SERA were adopted for use in deriving 
the SSRBCs.   

At the request of the USEPA, BAFs for PCBs were developed using two different approaches: 
1) use of field data collected in Snow Creek; and 2) use of data collected as part of the sediment 
toxicity studies conducted for OU-4.  While the first approach resulted in a single value for use 
in the bioaccumulation models, the latter method involved developing a linear regression for 
accumulation in worms relative to sediment concentrations of Aroclors.  However, this 
approach was not appropriate for the estimation of accumulation of dioxin-like compounds, 
including PCBs, for several reasons.  First, the data set used for the OU-4 laboratory 
bioaccumulation program did not contain PCDDs or PCDFs, and thus, there was no way of 
knowing whether the linear relationship derived for “Aroclors” was appropriate for these other 
compounds.  Second, the concentrations of Aroclors in sediment used to derive the regression 
were significantly higher than the TEQ concentrations measured in Snow Creek sediments.  
Therefore, the derivation of the TEQ SSRBC relied on the BAF from Snow Creek field data.  

The assessment endpoints that are relevant to the development of the SSRBCs for TEQ are 
similar to those described for PCBs—that is, the survival, growth, and reproduction of resident 
birds and mammals.  Reproduction and development of young are considered the most sensitive 
endpoints that are relevant to population-level effects; therefore, the TRVs and, subsequently, 
the SSRBCs were derived from studies that assessed these effects. 

Food-web modeling was used to calculate the SSRBCs using a target hazard of 1 and the TRVs 
derived in Section 2.  The formula to calculate the SSRBCs for TEQ in sediment is: 

TH x TRV 
IR x [(CDi  x BAFi)+(CD2  x BAF2) + ⋯ (CDi  x BAFi)]
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where: 

TH Target hazard (unitless) 
TRV Toxicity reference value (ng/kg bw-d) 
IR Ingestion rate (kg/kg bw-d) 
CDi Composition of diet (%) 
BAF Bioaccumulation factor (unitless) 

 
The parameters used in the calculations are provided in Tables D-5 and D-6, for birds and 
mammals, respectively.  The results of the SSRBC calculation for each receptor identified by 
the USEPA as relevant to OU-1/OU-2 are presented in Table D-7.  Because the target hazard 
equals 1 and NOAEL-based TRVs are used to derive the SSRBCs, these values represent “safe” 
sediment concentrations to which the receptors could be exposed with no risk of adverse effects. 
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4 Snow Creek Sediment Risk Screening 

The species-specific SSRBCs derived in Section 3 and presented in Table D-7 were used to 
evaluate the risks to resident wildlife receptors using sediment data from samples collected from 
Snow Creek.  If TEQ concentrations in Snow Creek sediment are less than the SSRBCs, then 
risk to birds and mammals can be concluded to be negligible from exposure to DLCs in Snow 
Creek.  

Avian and mammalian TEFs from the USEPA (USEPA 2008) and Van den Berg et al. (2006) 
were used to calculate TEQ concentrations for the Snow Creek sediment data.  Data are 
available for two sediment samples in Snow Creek (Table D-1).  These samples were part of a 
larger 2006 sampling effort conducted to support the OU-1/OU-2 remedial 
investigation/feasibility study (RI/FS).  The sampling locations are described in the Preliminary 
Site Characterization Summary Report for OU-1/OU-2 (ARCADIS BBL 2007).  Sediment TEQ 
concentrations were calculated using these data for PCDDs/PCDFs and also for DL-PCB 
congeners.  Total TEQs (PCDD/PCDFs + PCBs) were also calculated for each sample.  The 
resulting sediment TEQ concentrations are reported in Table D-1.  

Because several congeners were not detected in the sediment samples, a potential area of 
uncertainty associated with the TEQ calculation is the manner in which the samples with non-
detected (ND) values are handled in developing TEQ concentrations.  For example, nine of the 
fifteen (60%) PCDD/PCDF congeners on the analyte list were not detected in Snow Creek 
sample S-MED-1, and eight of the twelve individual PCB congeners were not detected in any of 
the samples.  How these ND concentrations are handled can substantially affect the analysis of 
the data.  An appropriate approach to address this issue of ND values for risk assessment 
purposes is to derive bounding estimates of the TEQ concentration (USEPA 2002).  This 
method involves determining the lower and upper bounds based on the full range of possible 
values for NDs:  1) assuming that all of the ND concentrations are zero; and 2) assuming that 
the ND analytes are present at the detection or reporting limit (RL) and, at the recommendation 
of the USEPA, at 0.5 RL for PCBs.  The following is a summary of Snow Creek sediment TEQ 
concentrations calculated using each of these scenarios and TEFs for mammals and birds (from 
Table D-1): 

Total PCDD/PCDF TEQ, mammalian: 

• When ND = 0, range:  1.9–36 ng/kg  

• When ND = RL, range:  7.6–70 ng/kg  

Total TEQ including PCBs (PCDDs/PCDFs + PCBs), mammalian: 

• When ND = 0, range:  5.4–179  

• When ND = RL for PCDDs/PCDFs and 0.5 RL for PCBs,  
range: 286–11,337 ng/kg  
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Total PCDD/PCDF TEQ, avian: 

• When ND = 0, range:  9–94 ng/kg  

• When ND = RL, range:  18–244 ng/kg  

Total TEQ including PCBs (PCDDs/PCDFs + PCBs), avian: 

• When ND = 0, range:  14–337 ng/kg  

• When ND = RL for PCDDs/PCDFs and 0.5 RL for PCBs,  
range:  760.3–30,343 ng/kg  

 
Although only two stations were sampled along the 4 miles of creek, they do provide sufficient 
information to assess a range of PCBs concentrations and their impact on the calculated TEQ.   

• The levels of PCDDs/PCDFs and PCB congeners are generally low, with 
many—and in some cases, most—of the congeners below the analytical 
detection limit (ND).   

• The maximum TEQ for PCDDs/PCDFs calculated using the mammalian 
TEFs (70 ng/kg, assuming ND = RL from Table D-1) is greater than the 
lowest SSRBC for mammals (37 ng/kg derived for the little brown bat, 
Table D–7), but would represent an HQ of only approximately 2. 

• The maximum TEQ for PCDDs/PCDFs calculated using the avian TEFs 
(244 ng/kg, assuming ND = RL from Table D-1) is higher than the lowest 
SSRBC for birds (156 ng/kg derived for the tree swallow, Table D-7), but the 
HQ is still lower than 2.   

 
As discussed previously, a high degree of uncertainty is associated with including the DL-PCB 
congeners in the TEQ estimate.  This uncertainty is driven by including one half of the 
laboratory reporting limit concentration for these compounds (PCB-126, PCB-81, and PCB-77) 
when these congeners were not detected in Snow Creek sediment; and the high TEFs for these 
three specific PCB congeners.  The uncertainty is underscored for sample S-MED-1, for which 
the sample-specific reporting limits are two orders of magnitude greater than the other sample 
results (Table D-1).  Using one half of the sample-specific reporting limit significantly increases 
the total TEQ values (inclusive of PCDD/PCDF and DL-PCBs) despite the most important 
congeners (PCB-126, PCB-81, and PCB-177) not being detected by the laboratory. The 
calculated TEQ values (TEQ for PCDD/PCDF and TEQ for PCDD/PCDF and DL-PCBs) are 
presented in Table D-1. Including these non-detect values, even at one-half the reporting limit, 
would artificially inflate the “total TEQ” concentration and would not provide any useful 
information on the risks to wildlife from exposure to these compounds in Snow Creek 
Sediments.  Therefore, this total TEQ analysis was not included as part of this assessment.   
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5 Uncertainty Analysis 

As with any risk assessment, some degree of uncertainty is inherent in the assumptions and 
calculations.  Several areas of uncertainty described in the SERA (SERA Section 6.3) are 
relevant to this assessment.  Below are several of the more significant areas that contribute to 
the uncertainty associated with the derivation of the SSRBCs. 

1. Relying on highly conservative TRVs for mammalian receptors.  The TRV 
for mammalian species was derived from studies on mink.  Mink are 
acknowledged to be uniquely and highly sensitive to the adverse effects of 
DLCs.  Applying this TRV to all mammalian receptors evaluated in the 
assessment is very conservative and likely to overstate risk.  Recent studies 
with avian species using advanced technology provide information on the 
relative sensitivity of various species of birds to the toxic effects of DLCs 
(refer to Section 2).  However, similar studies are not available to assess the 
relative sensitivity of mammals.  Therefore, it is not possible to assess the 
relative sensitivity of species such as the raccoon or muskrat, and the 
magnitude of the conservative nature of the mammalian risk-based TEQ 
concentration cannot be quantified.   

2. Assuming that 100% of wildlife diet is made up of prey originating from 
Snow Creek.  As described in detail in the SLERA (BBL 2005), both the 
aquatic and terrestrial habitat throughout much of Snow Creek is poor.  Data 
provided in the SLERA indicate that the aquatic ecosystem of Snow Creek is 
unproductive throughout large portions of the creek.  Therefore, it is unlikely 
that Snow Creek is sufficiently productive to support significant populations 
of birds and mammals.  Those individuals that might visit Snow Creek would 
likely forage in other areas in addition to Snow Creek to support their dietary 
needs.  Assuming that 100% of the receptors’ diet originates from Snow 
Creek is highly conservative and is likely to overstate risk. 

3. Assuming that a population of a given receptor species can be adversely 
affected by exposure to DLCs in Snow Creek sediment.  As mentioned 
previously, because of the poor habitat provided by Snow Creek, including 
the patchy nature of the few areas of reasonably marginal habitat, and also 
due to the inaccessibility of the creek from development along its floodplain, 
few if any individuals from these species could be exposed in the manner 
assumed in this assessment (e.g., 100% of diet obtained from Snow Creek).  
Therefore, population-level effects are unlikely and risks would be 
overstated. 

4. Using TRVs derived from field studies.  Use of a TRV derived from a field 
study actually reduces the uncertainty associated with extrapolating 
administered dose (diet) to internal dose.  For example, in the case of the 
avian TRV, if the oral absorption efficiency of DLCs in prey items from the 
Woonasquatucket River is assumed to be the same as that in prey from Snow 



 

1100971.000 H0T0 0413 JS12 D-14 

Creek, there would be no uncertainty in the extrapolation of doses.  
Therefore, there is an advantage to using field-derived TRVs versus those 
derived from laboratory studies that employ injection or oral gavage as the 
exposure route.  This reduces the uncertainty associated with the derivation 
of the TRVs and the SSRBCs, and therefore would more accurately reflect 
actual risks. 

5. Including dioxin-like PCB congeners in the calculation of the sediment TEQ 
concentrations.  SSRBCs are exceeded only when the dioxin-like PCBs are 
included in the calculation of the TEQ.  There is a high degree of uncertainty 
regarding the use of the TEQ method for PCBs, particularly when assessing 
risks to ecological receptors.  The most significant PCB congeners in terms of 
“dioxin-like potency,” and therefore significant contributors to the TEQ, are 
PCB-126, PCB-81, and PCB-77.  These congeners were not detected in 
sediment at OU-1/OU-2.  Furthermore, RLs for PCB congeners in sample 
S-MED-1 were very high.  These factors contribute artificially to a high 
degree of uncertainty for the TEQs calculated, including the dioxin-like 
PCBs.  For example, when 0 is used as a surrogate for ND congener 
concentrations, the maximum avian PCB TEQ is 243 ng/kg; using 0.5 RL the 
maximum avian PCB TEQ is 30,098 ng/kg (Table D-1), or more then 100-
times higher.  Because the Snow Creek data set for OU-1/OU-2 is limited to 
two analytical results for these three PCB congeners, we examined the 
available PCB congener data for sediment from the OU-4 portion of the Site.  
The OU-4 sediment data set supports the limited presence of these three 
congeners in the aquatic portions of the Site.  There were 27 sediment 
samples from OU-4 analyzed for these three PCB congeners, and PCB-77 
and PCB-81 were not detected in any of these 27 samples.  PCB congener 
PCB-126 was only detected in two of the 27 samples (7.4%), which further 
supports the general absence of this congener.  The OU-4 data set further 
confirms the limited impact of these PCB congeners, because the average 
sample-specific reporting limits for these three non-detected congeners is a 
factor of 10 to 100 lower than the sample-specific reporting limit associated 
with sample S-MED-1 from the OU-1/OU-2 portion of Snow Creek.  For 
these reasons, exceeding the SSRBCs is not considered to be a significant 
finding for the OU-1/OU-2 portion of Snow Creek. 

The limited detection of PCB -126 is also supported by the floodplain soil 
data collected in OU-1/OU-2 and OU-4.  PCB-126 was detected in only 12% 
of the floodplain soil samples (25 of 212) collected from these two OUs and 
analyzed for this particular congener.  The analytical results for PCB-126 in 
the sediment samples are similar, with this congener being detected only in 
15% (5 of 33) of the samples collected from these two OUs.  In considering 
the effect of the other PCB congeners that make up the list of dioxin-like PCB 
congeners, the potential presence of congeners PCB-77, PCB-81, and PCB-
169 is often considered.  In addition to PCB-126, these other non-ortho-
substituted PCB congeners have the largest effect on the calculated risk levels.  
The frequency of detection for these three congeners for the OU-1/OU-2 and 
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OU-4 data set includes PCB-77 at 9%, PCB-81 at 8%, and PCB-169 at 1%.  
These detection frequency percentages are based on all of the sample results, 
inclusive of parent and duplicate samples.  This approach was necessary, 
because the PCB congeners were sometimes not detected in both the parent 
and duplicate samples.  The collective frequency of detection for sediment in 
these two OUs includes PCB-77 at 15%, PCB-81 at 15%, and PCB-169 at 0%.  
While the frequency of detection of PCB-126 is higher (42%) in the 29 
analyses that were conducted for sediments collected for the sediment toxicity 
and bioaccumulation testing program, these analyses were conducted on 
samples that are not representative of Site conditions and will not be used for 
defining the nature and extent of contamination in the yet-to-be-developed 
OU-4 Preliminary Site Characterization Summary Report and the OU-4 
Remedial Investigation Report.  These sediment samples were initially sieved 
in the field, re-handled and re-stored several times at the sediment toxicity 
testing laboratory over a 9-month period, and the same parent samples were 
often re-mixed and reanalyzed several times to arrive at the 29 analytical 
results.  It is noteworthy that PCB-126 was detected only when the total PCB 
concentrations were elevated.  Of the 11 of 26 samples in which PCB-126 was 
detected, nine of the samples had total PCB concentrations greater than 25 
mg/kg, and two of samples had total PCB concentrations between 5 and 10 
mg/kg.  In any of these cases, the total PCB concentration would be the risk 
driver, and the potential presence of PCB-126 would not be a significant 
consideration.  Concentrations of the other non-ortho-substituted PCB 
congeners (PCB-77, PCB-81, and PCB-169) were also not detected in any of 
the sediment samples collected for the sediment toxicity and bioaccumulation 
testing program. 

The limited presence of PCB-126 in the Anniston area is also supported by 
research published in the mid-1990s (Frame et al. 1996). This research 
indicates that PCB congener PCB-126 was detected only in measurable 
concentrations in what is referred to as “late Aroclor 1254.”  This particular 
mixture was manufactured only from 1974 to 1977, and based on the PCB 
production dates for the Anniston facility, it was not produced in Anniston.  

The lines of evidence presented above support PCB-126 not being a 
significant risk contributor for OU-1/OU-2 and the Site as a whole.  This 
finding is consistent with the human health risk assessments that were 
prepared for OU-1/OU-2 and OU-4 by the USEPA (CDM, 2010b and JM 
Waller and Associates, Inc. 2013). 
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Table D-1.  Snow Creek sediment concentrations and TEQs

S-LOW-1 S-MED-1 Average
S10136 S10134

0-6 in 0-8 in

2,3,7,8-TCDD ng/kg 1 1 1.8 U 16 UXA

1,2,3,7,8-PeCDD ng/kg 1 1 2.2 U 3 U

1,2,3,4,6,7,8-HpCDD ng/kg 0.01 0.001 24 24

1,2,3,4,7,8-HxCDD ng/kg 0.1 0.05 1.1 U 2.2 U

1,2,3,6,7,8-HxCDD ng/kg 0.1 0.01 1.4 2.4 U

1,2,3,7,8,9-HxCDD ng/kg 0.1 0.1 1 U 2.1 U

Octa CDD ng/kg 0.0003 0.0001 180 267

2,3,7,8-TCDF ng/kg 0.1 1 8.3 130 UXB

1,2,3,7,8-PeCDF ng/kg 0.03 0.1 4 U 13

2,3,4,7,8-PeCDF ng/kg 0.3 1 4.1 U 82

1,2,3,4,6,7,8-HpCDF ng/kg 0.01 0.01 7.4 UXA 55 UXA

1,2,3,4,7,8,9-HpCDF ng/kg 0.01 0.01 1.3 UXA 40.6

1,2,3,4,7,8-HxCDF ng/kg 0.1 0.1 3.36 73.6

1,2,3,6,7,8-HxCDF ng/kg 0.1 0.1 1.62 19.6

1,2,3,7,8,9-HxCDF ng/kg 0.1 0.1 1 U 2.7

2,3,4,6,7,8-HxCDF ng/kg 0.1 0.1 1.18 10.2

Octa CDF ng/kg 0.0003 0.0001 11.2 115

Total PCDD/PCDF TEQ (ND = 0) Mammalian ng/kg - - 1.9 36 19

Total PCDD/PCDF TEQ (ND = RL) Mammalian ng/kg - - 7.6 70 39

Total PCDD/PCDF TEQ (ND = 0) Avian ng/kg - - 9.0 94 52

Total PCDD/PCDF TEQ (ND = RL) Avian ng/kg - - 18.0 244 131

PCDDs/PCDFs Units TEF 
Mammalian TEF Avian



Table D-1.  Cont.
S-LOW-1 S-MED-1 Average
S10136 S10134

0-6 in 0-8 in

BZ#77 mg/Kg 0.0001 0.05 0.0042 U 0.17 U

BZ#81 mg/Kg 0.0003 0.1 0.0084 UJ 0.34 UJ

BZ#105 mg/Kg 0.00003 0.0001 0.028 1.7

BZ#114 mg/Kg 0.00003 0.0001 0.0042 U 0.17 U

BZ#118 mg/Kg 0.00003 0.00001 0.077 2.6

BZ#123 mg/Kg 0.00003 0.00001 0.0042 U 0.17 U

BZ#126 mg/Kg 0.1 0.1 0.0042 U 0.17 U

BZ#156 mg/Kg 0.00003 0.0001 0.013 0.47

BZ#157 mg/Kg 0.00003 0.0001 0.0042 U 0.17 U

BZ#167 mg/Kg 0.00003 0.00001 0.0084 UJ 0.34 UJ

BZ#169 mg/Kg 0.03 0.001 0.0042 U 0.17 U

BZ#189 mg/Kg 0.00003 0.00001 0.0042 U 0.17 U

Total PCB TEQ (ND=0) Mammalian ng/kg - - 4 143 73

Total PCB TEQ (ND=0.5*RL) Mammalian ng/kg - - 278 11268 5773

Total PCB TEQ (ND=0) Avian ng/kg - - 4.9 243 124

Total PCB TEQ (ND=0.5*RL) Avian ng/kg - - 742 30098 15420

TEQ Summary

Total PCDD/PCDF TEQ (ND = 0) Mammalian ng/kg - - 1.9 36 19

Total PCDD/PCDF TEQ (ND = RL) Mammalian ng/kg - - 7.6 70 39

Total PCDD/PCDF TEQ (ND = 0) Avian ng/kg - - 9.0 94 52

Total PCDD/PCDF TEQ (ND = RL) Avian ng/kg - - 18 244 131

Total PCB TEQ (ND=0) Mammalian ng/kg - - 3.5 143 73

Total PCB TEQ (ND=0.5*RL) Mammalian ng/kg - - 278 11268 5773

Total PCB TEQ (ND=0) Avian ng/kg - - 4.9 243 124

Total PCB TEQ (ND=0.5*RL) Avian ng/kg - - 742 30098 15420

Total TEQ (ND=0) Mammalian ng/kg - - 5.4 179 92

Total TEQ (ND=0) Avian ng/kg - - 14 337 176
Total TEQ (ND=RL[DD/DF]; 
0.5 RL[PCB]) Mammalian ng/kg - - 286 11337 5812
Total TEQ (ND=RL[DD/DF]; 
0.5 RL[PCB]) Avian ng/kg - - 760 30343 15551

Contribution of BZ#126 to Total TEQ (ND=0) % - - 0 0 0
Contribution of BZ#126 to Total TEQ 
(ND=RL[DD/DF]; 0.5 RL [PCB]) mammalian % - - 73 75 74
Contribution of BZ#126 to Total TEQ 
(ND=RL[DD/DF]; 0.5 RL [PCB]) Avian 28 28 28

PCB Congeners Units TEF 
Mammalian TEF Avian



Table D-1.  Cont.

Notes:
Data are from the RI (ENVIRON 2013)
Toxic Equivalency Factors (TEFs) are from EPA (U.S. EPA 2008) and Van den Berg et al. (2006) 
Total TEQ is the summation of Total Dioxin TEQ and Total PCB TEQ.
U = not detected
J = Estimated
RL = Reporting limit
UY = not detected; peak exceeds expected retention time (from internal standard) 

UXA = not detected; peak does not meet ratio criteria and has resulted in an elevated detection limit
UXB = not detected, diphenylether interference present caused dibenzofuran to become a "not detected" 



Sediment 6% Beyer et al. (1994) 0% Assumed to be negligible based 
on feeding strategy. 18% Beyer et al. (1994), average of four 

sandpiper values. 6% Mallard value assumed as a 
surrogate.

Aquatic Emergent and 
Flying Insects 0% 100% Robertson et al. (1992) 50% 5%

Aquatic Plants 80% 0% -- 0% 10%

Reptiles/Amphibians 0% 0% -- 0% 10%

Benthic Invertebrates 10% 0% -- 50% 53%

Crayfish 0% 0% -- 0% 20%

Mollusk 10% 0% -- 0% 2%

Body Weight (kg) 1.2 Average of non-breeding, adult 
birds (Drilling et al. 2002). 0.021 Robertson et al. (1992) 0.043 USEPA (1993), average of reported 

values. 0.42 Average of both sexes (Muller and 
Storer 1999).

Food Ingestion Rate 
(kg/kg bw/d) (dw) 0.087 Chukwudebe et al. (1988) 0.24 Nagy (2001), allometric equation 

for insectivores. 0.18 Nagy (2001), allometric equation for 
insectivores. 0.071 Nagy (2001), allometric equation 

for omnivores

Notes:
  Exposure parameters are reproduced from SERA Table 4-2 (ARCADIS 2013)

-- = not applicable
dw = dry weight
kg = kilogram
kg/kg bw/d = kg/kg body weight per day
OU = Operable Unit
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:
Beyer, W.N., E. Conner, and S. Gerould. 1994. Estimates of soil ingestion by wildlife. J. Wildl. Manage. 58:375-382.
Dillon 1959 as cited in USEPA 1993.
Drilling, N., R. Titman, and F. McKinney. 2002. Mallard (Anas platyrhynchos). The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; 

Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/658
Muller, M.J. and R.W. Storer. 1999. Pied-Billed Grebe (Podilymbus podiceps). The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology.

Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/410
Nagy, K.A. 2001. Food requirements of wild animals: Predictive equations for free-living mammals, reptiles, and birds. Nutrition Abstracts and Reviews, Series B, 71:21R-31R.
Oring, L.W., E.M. Gray, and J.M. Reed. 1997. Spotted sandpiper (Actitis macularius). The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology. 

Retrieved from the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/289
Robertson, R.J., B.J. Stutchbury, and R.R. Cohen. 1992. Tree Swallow (Tachycineta bicolor). P. 1-26. In: A Poole, P Stettenheim and F Gill (ed.) The Birds of North America, No. 11. 

The Birds of North America, Inc., Philadelphia, PA, USA.
USEPA. 1993. Wildlife Exposure Factors Handbook. EPA/600/R-93/187. U.S. Environmental Protection Agency, Washington, DC.
Wetmore, A. 1924. Food and economic relations of North American grebes. U.S. Dep. Agr., Dep. Bull. 1196:1-23. As cited in Muller and Storer 1999.

Composition of Diet (%)

Herbivorous diet was chosen in 
order to evaluate mallard as an 
herbivorous receptor. Diet is 
based on professional judgment, 
supported by Dillon 1959 (in 
USEPA 1993) of a plant-based 
mallard diet in coastal Louisiana.

Diet adapted from Oring et al. 
(1997) using professional judgment 
to adjust based on food items 
available within Snow Creek portion 
of OU-1/OU-2.

Diet adapted from Wetmore 1924 
(in Muller and Storer 1999), using 
professional judgment to adjust 
based on food items available 
within Snow Creek portion of OU-
1/OU-2.

Table D-2.  Avian receptor exposure parameters

Parameter
Aquatic Herbivore Aerial-Feeding Insectivore Aquatic Invertivore Aquatic Omnivore

Mallard Tree Swallow Spotted Sandpiper Pied-Billed Grebe



Sediment 9% Beyer et al. (1994), muskrat used as 
surrogate. 0% Assumed to be negligible for aerial-

feeding insectivores. 9% Beyer et al. (1994)

Aquatic Emergent and 
Flying Insects 0% 100% Belwood and Fenton (1976), as cited 

in Sample and Suter (1994). 0%

Aquatic Plants 90% 0% -- 44%

Amphibian (e.g., frogs) 0% 0% 10%

Reptile (e.g., snakes) 0% 0% 5%

Aquatic Invertebrates 5% 0% -- 13%

Crayfish 0% 0% -- 15%

Mollusk 5% 0% -- 13%

Body Weight (kg) 1.1 Average of values given in Reid 
(2006). 0.01 Nagy (2001), allometric equation for 

little brown bat. 5.6 USEPA (1993), average of adult and 
juvenile means values.

Food Ingestion Rate          
(kg/kg bw/d) (dw) 0.07 Nagy (2001), allometric equation for 

Rodentia. 0.18 Nagy (2001), allometric equation for 
little brown bat. 0.03 Nagy (2001), allometric equation for 

Omnivores.

Notes:
  Exposure parameters are reproduced from SERA Table 4-3 (ARCADIS 2013)

-- = not applicable
dw = dry weight
kg = kilogram
kg/kg bw/d = kg/kg body weight per day
OU = Operable Unit
PCB = polychlorinated biphenyl
USEPA = U.S. Environmental Protection Agency

References:
Belwood, J.J. and M.B. Fenton. 1976. Variation in the diet of Myotis lucifugus (Chiroptera: Vespertilionidae). Can. J. Zool. 54:1674-1678. As cited in Sample and Suter 1994.
Beyer, W.N., E. Conner, and S. Gerould. 1994. Estimates of soil ingestion by wildlife. J. Wildl. Manage. 58:375-382.
Nagy, K.A. 2001. Food requirements of wild animals: Predictive equations for free-living mammals, reptiles, and birds. Nutrition Abstracts and Reviews, Series B, 71:21R-31R.
Reid, F.A. 2006. Mammals of North America. Houghton Mifflin Company, New York, NY.
Sample, B.E., and G.W. Suter, II. 1994. Estimating Exposure of Terrestrial Wildlife to Contaminants. ES/ER/TM-125. Oak Ridge National Laboratory, Oak Ridge TN.
USEPA. 1993. Wildlife Exposure Factors Handbook. EPA/600/R-93/187. U.S. Environmental Protection Agency, Washington, DC.

Composition of Diet (%)

Diet adapted from USEPA 1993, 
using professional judgment to 
adjust based on food items available 
within Snow Creek portion of OU-
1/OU-2. Primarily herbivorous, but 
small invertebrates taken 
incidentally.

Diet adapted from USEPA 1993, using 
professional judgment to adjust based on 
food items available within Snow Creek 
portion of OU-1/OU-2.

Table D-3.  Mammalian receptor exposure parameters

Parameter
 Herbivore Mammalian Aerial-Feeding Insectivore Mammalian Omnivore

Muskrat Little Brown Bat Raccoon



Table D-4.  Summary of sediment to aquatic BAFs

Sediment to 
Emergent Insects

Sediment to Aquatic 
Plants

Sediment to/ 
Amphibians 
(e.g., frogs)

Sediment to 
Reptiles (e.g., 

snakes)

Sediment to 
Benthic 

Invertebrates
Sediment to 

Crayfish
Sediment to 

Mollusks

BAF2 BAF3 BAF4 BAF5 BAF6 BAF7 BAF8

tPCB 3.82 0.42 3.40 26.91 0.92 0.75 6.50

Notes:
BAFs are reproduced from SERA Table 4-1 (ARCADIS 2013)
BAF = bioaccumulation factor
tPCB = total polychlorinated biphenyl



Table D-5.  Parameters for the calculation of risk-based TEQ values for avian species

Symbol Definition Dabbling Duck Tree Swallow Spotted Sandpiper Pied Billed Grebe

TH Target Hazard (unitless) 1 1 1 1

TRV Toxicity Reference Value (ng/kg bw-d) 143.4 143.4 143.4 143.4

IR Ingestion Rate (kg/kg bw-d) 0.087 0.24 0.178 0.07

Cdi Composition of Diet (%)

CD1 Sediment (%) 6 0 18 6

CD2 Emergent and Flying Insects (%) 0 100 50 5

CD3 Aquatic Plants (%) 80 0 0 10

CD4 Reptiles/Amphibians (%) 0 0 0 10

CD5 Benthic Invertebrates (%) 10 0 50 53

CD6 Crayfish (%) 0 0 0 20

CD7 Mollusk (%) 10 0 0 2

BAFi Bioaccumulation Factor 

BAF1 Sediment 0.3 0.3 0.3 0.3

BAF2 Emergent and F lying Insects 3.82 3.82 3.82 3.82

BAF3 Aquatic Plants 0.42 0.42 0.42 0.42

BAF4 Reptiles/Amphibians 3.4 3.4 3.4 3.4

BAF5 Benthic Invertebrates 0.92 0.92 0.92 0.92

BAF6 Crayfish 0.75 0.75 0.75 0.75

BAF7 Mollusk 6.5 6.5 6.5 6.5

Note:
Ingestion rates and dietary proportions are from Tables 2 and 3, for birds and mammals, respectively.
BAFs are from Table 4.



Table D-6.  Parameters for the calculation of risk-based TEQ values for mammalian species

Symbol Definition Muskrat Little Brown Bat Raccoon

TH Target Hazard (unitless) 1 1 1

TRV Toxicity Reference Value (ng/kg bw-d) 25 25 25

IR Ingestion Rate (kg/kg bw-d) 0.0682 0.178 0.03

CDi Composition of Diet (%)

CD1 Sediment (%) 9.4 0 9.4

CD2 Emergent and Flying Insects (%) 0 100 0

CD3 Aquatic Plants (%) 90 0 44

CD4 Amphibians e.g., frogs (%) 0 0 10

CD5 Reptiles e.g., snakes (%) 0 0 5

CD6 Benthic Invertebrates (%) 5 0 13

CD7 Crayfish (%) 0 0 15

CD8 Mollusk (%) 5 0 13

BAFi Bioaccumulation Factor 

BAF1 Sediment 0.3 0.3 0.3

BAF2 Emergent and Flying Insects 3.82 3.82 3.82

BAF3 Aquatic Plants 0.42 0.42 0.42

BAF4 Amphibians e.g., frogs 3.4 3.4 3.4

BAF5 Reptiles e.g., snakes 26.91 26.91 26.91

BAF6 Benthic Invertebrates 0.92 0.92 0.92

BAF7 Crayfish 0.75 0.75 0.75

BAF8 Mollusk 6.5 6.5 6.5



Table D-7.  Site-specific risk-based concentrations and species-specific parameters

SSRBC for TEQ in 
Sediment Ingestion Rates Body Weight

(ng/kg) (kg food/kg bw-d) (kg)

Avian Receptors

   Dabbling duck 1,504 0.087 1.17

   Tree swallow 156 0.24 0.021

   Sandpiper 332 0.18 0.043

   Pied-billed grebe 1,508 0.07 0.416

Mammalian Receptors

   Muskrat 472 0.068 1.1

   Little brown bat 37 0.18 0.0075

   Raccoon 280 0.03 5.6

Note:
Ingestion rates and body weights are from Tables D-2 and D-3, for birds and mammals, respectively
SSRBC:  Site-specific risk-based concentration
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Ms. E. Gayle Macolly 
Manager, Remedial Projects 
Solutia, Inc. 
702 Clydesdale A venue 
Anniston, Alabama 36201-5328 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 
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RE: Streamlined Ecological Risk Assessment for Operable Unit (OU)-1 /0U-2 
Anniston PCB Site, Anniston, Alabama 

EPA CERCLA lD # ALD000400123 
EPA RCRA 10 # ALD0040l9048 

Dear Ms. Macolly: 

The United Stated Environmental Protection Agency has reviewed the re\'ised Streamlined 
Ecological Risk Assessment (SERA) dated December 2013, for Operable Unit (OU)- l/OU-2 at 
the Anniston PCB Site in Anniston, Alabama. Most of the EPA 's technical comments were 
addressed by the revision. However, the inclusion of risk management language within this 
document is inappropriate because the SERA should present only the risk characterization results 
from the risk assessment process. Furthermore, it is the EPA's responsibility to make risk 
management decisions. It must be understood that decisional language in the SERA does not 
represent the Agency's decision making. 

Instead of revising the document again, please include this comment letter with the December 
2013 SERA in Appendix E of the Remedial Investigation Report. The summary of the SERA 
included in the RI must be revised to reflect these comments (i.e., risk management decision 
language should be removed). Approval of the SERA will be provided when the Rl for OU-
1/0U-2 is approved. 

GENERAL COMMENTS: 

1. The SERA was revised to enhance the description of the urbanized terrestrial habitat 
in OU-1 /OU-2. Text on Page 1-2 indicated that the exposure to terrestrial receptors 
was expected to be within acceptable limits. Since no ecological risk assessment was 
performed for the terrestrial portion of OU-1/0U-2, the text should clarify that 
statements regarding the acceptability of risks to terrestrial wildlife are based on 
professional judgment. While habitat is generally limited in OU-1/0U-2, the operable 
unit contains riparian habitat. The EPA's decision to limit the evaluation of the 
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terrestrial risk assessment at the Screening Level Ecological Risk Assessment in OU-
1/0U-2 is due to the disturbed nature of the area due to development and higher 
levels of human activity. A more complete ecological risk assessment is being 
performed in OU-4 where the terrestrial habitat is of higher quality. 

2. Habitat to aquatic or riparian wildlife is limited in OU-1 /0U-2. Wide-ranging 
wildlife, however, utilize the habitat ofOU-4 as well as OU- 1/0U-2. The conclusion 
in Sections 2.3 and 6.4.4 that wildlife populations cannot be exposed due to the 
limited habitat provided is too narrowly focused on Snow Creek, when wildlife do not 
recognize the operational boundaries established for risk management purposes. The 
risk conclusions should not assume wide-ranging wildlife are exposed only in Snow 
Creek. The risks to wide-ranging wildlife should be described holistically over the 
entire extent of contamination. If OU-1 /OU-2 is too small to support populations of 
wildlife receptors. conclusions regarding effects to populations should be deferred to 
the OU-4 BERA. at which time the description of the spatial extent of risk should 
assume wildlife are exposed to the combined area of OU-1 , OU-2. and OU-4. This 
comparison is not intended to be in terms of tables or calculations, but in terms of the 
description of the spatial extent of the risk in the overall risk conclusions. Risk 
conclusions made in the SERA should be limited to the assessment endpoints and risk 
questions. 

SPECIFIC COl\ll\lENTS: 

1. Appendix A. Section 2.2.2. Emergentlnsec1~·. and Section 6.3.2. Pages 6-13 & 6-14. 
Text on Page 6-14 adc.s se\'cral paragraphs of infonnation about crane flies. The text 
explains that terrestrial fonns of crane flies might have been collected. The 
comparison to the PCB concentration in nearby soils (instead of using the nearby 
sediments for comparison) partially explained the higher bioaccumulation factors 
observed in the emergent insect samples that were composed primarily of crane flies . 
Text suggests that crane fly samples might not be representative of aquatic emergent 
insects based on comparisons with emergent insect data from other sites. The 
suggestion is that the crane flies collected were terrestrial. The text is implying 
uncertainty in the crane fly data. Text should be clarified to explain that uncertainty 
was only surrounding the lack of knowledge of whether the crane flies were aquatic 
or terrestrial but not uncertainty in the analytical data . 

.., Appendix A. Section 2.2.2. Emergent Insects, and Section 6.3.2, Page 6-14. Text on 
Page 6- 14 further explains that Housatonic River and Kalamazoo River sites 
deYeloped their bioaccumulation factors by taking the higher of the median or the 
geometric mean of the bioaccumulation factors for individual data pairs. Since for the 
BAFs for the tissues (other than the crane flies) used the median BAF. please 
comment on \\'hether use of the median BAF versus the higher of the median BAF or 
the geometric mean BAF makes a difference. 

3. Figures 3-1 and 3-2. The figures from the RI that add the concentrations of dioxin 
TEQs should be part of the SERA. 



4. Section 6.3.3.2, TECs and PECs. Page 6-19. The end of the section indicated that the 
MacDonald et a/. 2000 screening values will likely overestimate toxicity due to un­
addressed co-contaminants in chemical mixtures and un-addressed site-specific 
factors that may influence bioavailability. These issues can confound both the 
MacDonald eta/. 2000 screening values and the toxicity evaluation at this site, which 
uses dose-response curves, but still largely ignores co-contaminants and site-specific 
factors affecting bioavailability. Rather than simply concluding that the TECs and 
PECs are overly conservative, additional discussion should be included about the co­
contaminant and confounding factors issues relative to the site-specific toxicity data. 
In addition to enhancing the discussion of confounding factors to the toxicity tests in 
the uncertainty section, the text on Page 6-19 should be modified to state that the 
MacDonald eta/. 2000 screening values can overestimate toxicity instead of are 
likely to overestimate toxicity. 

5. Section 6.4, Risk Findings, and 6.4.4, Summary, Pages 6-21 through 6-24. The 
summary should add a paragraph referring back to the assessment endpoints and risk 
questions. The conclusions should be worded relative to the risk questions, which 
speak of survival, growth and reproduction versus stating conclusions in terms of 
effects on individual animals or local populations near the site. Risks to local 
populations that are exposed to the site should not be discounted due to the small size 
of OU-1 /OU-2, given that the size of the site is the extent of contamination not the 
size of any given operable unit. 

6. Appendix B, Section 3, Results and Discussion, Pages 5-6. Appendix Bon the 
interpretation of sediment toxicity testing added the ECO, EC 1 0, EC20, etc. range of 
total PCB Aroclor concentrations associated with toxic effects on the benthic 
community assessment endpoint. The values the EPA requested were included. The 
text, however, stated that the regression-predicted PCB concentration at the bottom of 
the reference envelope {ECO) should not be used as a threshold for remediation 
decisions. The text indicated that the EC20 value should be used for remedial 
decisions. It is premature to recommend a remedial decision in the SERA. The ECO is 
intended for use as a sensitive toxicity threshold. The reason given in the SERA not to 
use the ECO as a cleanup decision was the large variability in control responses in the 
tests. 

Variability in the control responses was accounted for in the development of the ECO. 
The control treatments were included in the study design to evaluate test 
acceptability. In addition, the control results provided a way of normalizing the 
results obtained for samples that were tested in two or more batches. Such 
normalization of the results accounts for any non-treatment related factors (e.g., 
differences in starting size of test organisms, etc.) that could influence the results of 
the toxicity test. Such normalization makes the data generated in multiple batches 
comparable and, hence, amenable to aggregation during data analyses. 

Comparison of toxicity test results obtained for sediment samples from the exposure 
area to the negative control results is not relevant for several reasons. First, an 
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approach to data analysis that treated negative controls as something other than a 
control was not described in the study plan. Second, there are many uncertainties 
associated with designating toxicity based on comparisons to the negative controls. 
The control samples were not reference sediments. They were tests run on laboratory 
sediment of a different makeup from those collected for the study. The controls do 
not represent site-specific conditions. 

In addition to normalizing by the control response, the selection of the reference 
envelope for interpreting the sediment toxicity data accounted for the variability in 
the toxicity test responses. A response lower than the average response observed at a 
reference station is used when a study has one or two reference samples, but taking 
the average response and adjusting it 20 percent lower is not necessary when a study 
has five reference samples. With five reference samples, the lowest response among 
the reference samples is a good predictor of the lowest possible response within the 
reference population. There is no need to take the lowest response within the 
reference population and adjust it even lower as was done for the EC20. 

Sediment samples were collected from the reference area and from various exposure 
areas for use in toxicity testing. The results of such toxicity testing facilitated 
determination of the reference envelope for each species tested and endpoint 
measured. Reference envelopes developed in this way provide a robust basis for 
evaluating the toxicity of sediment samples at the site; because they explicitly account 
for the site-specific factors that can influence organism response. with the exception 
of exposure to COPCs. Hence, response outside the range of the reference envelope 
can be attributed to COPC exposure. This is a very powerful approach for that 
reason. 

7. Appendix B. Section 3, Results and Discussion, Pages 5-6. The terminology ECO, 
EC20, etc. is misleading because it implies that these quantities were estimated by a 
statistical fit to a dose response curve, when the ECO was actually the bottom of the 
reference envelope and the EC20 was 20 percent lower than the bottom of the 
reference envelope. The true ECO is the mean of the reference envelope and the true 
EC20 is 20 percent lower than the mean of the reference envelope. The ECO as used 
in Appendix 8 is more like an apparent effects threshold, because all responses above 
the ECO are toxic relative to the reference envelope. The EC20 as used in Appendix 
B is a value 20 percent higher than the apparent effects threshold, which means that 
concentrations above the EC20 are 20 percent more toxic than the most impaired 
reference sediment. Toxicity at a site 20 percent higher than the highest adverse 
response observed at a reference station means that the EC20 value is less than 
conservative. 

8. Appendix B. Section 3, Results and Discussion, Pages 5-6. Using the bottom of the 
reference envelope accounts for variability in the test endpoints by factoring in the 
observed variability within the reference envelope. The approach assumes that the 
variability within the reference envelope is similar to the variability in the test 
response at a given exposure. Figures B-2 and B-3 show that the variability in the test 
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responses does not appear to increase with increasing exposure concentration. The 
figures illustrate how the bottom of the reference envelope is effective in accounting 
for variability. There is no reason to recommend the EC20 value on account of 
variability in test conditions affecting the ECO. The ECO has already factored in all 
the variability described in Appendix B. 

If you should have any questions please feel free to contact me at (404)562-8935. 

cc: Mr. Julie Peshkin, Monsanto 
Mr. G. Douglas Jones, Esq. 
Mr. Thomas Dahl 
Mr. Bertrand Thomas, T A 
Mr. David Baker, CAG 
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Sincerely, 

Pamela J. Langsto cully, P.E. 
Remedial Project Manager 
Superfund Remedial Branch 
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Appendix F - 
Nonresidential 
Floodplain Soil EPC 
Calculations 

1. Introduction 

This appendix to the Remedial Investigation Report for Operable Unit 1/Operable Unit 
2 of the Anniston PCB Site describes the data and procedures used to calculate the 
non-residential floodplain soil exposure point concentrations (EPCs) used for exposure 
units (EUs) for Operable Units 1 and 2 (OU-1/OU-2) of the Anniston PCB Site. 
Additionally, this appendix presents a comparison of the original set of EPCs calculated 
by Camp, Dresser, and McKee (CDM) on behalf of the United States Environmental 
Protection Agency (USEPA) as part of the February 2010  OU-1/OU-2 Human Health 
Risk Assessment (HHRA) (CDM 2010) and the most recent EPCs calculated by 
ARCADIS with an updated dataset. 

The floodplain soil data for the OU-1/OU-2 HHRA were provided to USEPA on July 23, 
2008 as part of a data deliverable and were subsequently utilized to generate surface 
soil (i.e., upper 1 foot) EPCs for the OU-1/OU-2 EUs in the HHRA (values from the 
HHRA are provided in Table 1). Since that time, data have been added to and deleted 
from the OU-1/OU-2 dataset related to land-use classification, interim measures (IMs), 
and the inclusion and/or collection of additional data within OU-1/OU-2. The updated 
floodplain soil dataset for OU-1/OU-2 results in a more representative EPC moving 
forward into the Feasibility Study (FS) stage of the project. Attachment 1 presents a 
sample-by-sample summary for each EU that highlights the data that were removed 
from and added to the dataset since the 2008 data submission along with a brief note 
explaining why any data were removed from the dataset since 2008. 

This appendix presents a comparison of EPCs using the updated dataset following the 
procedure used in the OU-1/OU-2 HHRA. Analyses were also performed to evaluate 
using a different treatment of Special Use related data. EPCs were calculated following 
both procedures using ProUCL Version 4.1 (USEPA 2013) and represent the 
Recommended 95% Upper Confidence Limit (UCL) for each EU. It should be noted 
that ProUCL Version 5.0 (USEPA 2014) was released in the fall of 2013, but it is still 
undergoing internal testing and we are not recommending its adoption for use at this 
time. Using ProUCL Version 4.1 also provides a consistent platform to evaluate 
changes in data handling procedure and reduces the potential introduction of additional 
variability in EPC calculations brought on by changes in the software. 

2. Dataset Summary 

Since the data submittal to USEPA in 2008, additional/new data have been 
incorporated into the assessment of the non-residential areas of OU-1/OU-2 and some 
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Nonresidential 
Floodplain Soil EPC 
Calculations 

data previously included have been excluded based on changes in land use 
classification, IMs, or other data-related decisions. The updated floodplain soil dataset 
reflects the most current and comprehensive collection of data for the non-residential 
Areas of OU-1/OU-2 and allows for the calculation of an EPC that is more reflective of 
the current site conditions. 

Based on the extensive review of investigation programs conducted in OU-1/OU-2, 
floodplain soil data from the following programs were added to the OU-1/OU-2 
nonresidential dataset: 

• Special Use Sampling (2007 – 2014) 
• Miscellaneous Administrative Order on Consent Data (various programs 

2000 – 2005) 
• Residential Sampling (various programs 2000 – 2003; inclusions due to 

change in parcel use from residential to nonresidential) 
• 2000 USEPA Non-residential Grab Samples (2000) 
• 9th Street Ditch (2002) 
• Central Staging and Soil Management Area (CSSMA) (1995 – 1996) 
• OU-2 Non-residential Sampling (various programs 2008 – 2012) 
• First Missionary Baptist Church (1998 – 2000) 
• Historical Soil Data (various programs 1995 – 1999) 
• Miller Property (2002)  
• West 10th Street Ditch Soil Sampling (1998) 
• Lucky 7 Lounge Sampling (2002) 
• Auto Beauty Shop (2001) 
• Clevenger Property (2002) 
• Cabometer (2002) 

Based on the same review, data were removed from the 2008 dataset in accordance 
with the following:  

• Data from the Special Use program identified as High-Activity Areas were 
considered to be part of the residential program and, as such, removed from 
the nonresidential dataset.  This review was facilitated by the delineation of 
high activity and low activity sampling areas in the project geographic 
information system and tying those areas to specific composite samples. 

• Grab data collected as part of other programs that fell within the geographic 
boundary of a high activity area were removed from the nonresidential 
dataset. 
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• Reclassification of a select area from nonresidential to residential based on 
changes in land-use since 2008 resulted in the removal of some data from 
the dataset.  

• Select locations that had been previously sampled, but since have 
undergone remedial work (i.e., soil removed) as part of an IM were 
considered no longer representative and were removed from the dataset. 

As indicated above, a sample-specific list of data added or removed can be found in 
Attachment 1. 

3. HHRA Calculation Method Summary 

Based on a review of the data provided to USEPA in 2008 and the 2010 OU-1/OU-2 
HHRA (CDM 2010) including appendices, ARCADIS has concluded that the following 
procedures were used for the EPC calculations in the HHRA by CDM: 

• The maximum value between a parent sample/field duplicate pair was used 
to represent the pair. 

• Locations with samples collected from multiple depth intervals were 
represented by an arithmetic mean of the concentrations. 

• Sample locations from Special Use areas that were collected specifically 
under the Special Use program (i.e., those samples with an HA or LA 
designation in the sample name) were represented by taking a singular 
average of all locations from a given parcel. (It should be noted that these 
samples were collected from distinct geographies within the parcel and 
averaging them is inconsistent with the way the other data were handled 
within each EU).  

• Nondetected concentrations were represented by the reporting limit in both 
methods and the ProUCL software calculated UCLs using the “with NDs” 
function to generate results to account for nondetects, as determined by the 
software’s assessment of data distribution.  ProUCL provides a 
recommended UCL for use, which is used for this exercise as the EPC. 

Using the updated nonresidential OU-1/OU-2 dataset, EPCs were re-calculated using 
this method and are presented in Table 1.   
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4. Hybrid HHRA Calculation Method Summary 

The hybrid HHRA method used the methodology outlined above with the exception 
that that Special Use sampling locations were retained as a discrete samples and not 
averaged. These results are also presented in Table 1. 

5. Comparison of EPCs and Discussion 

Table 1 presents the HHRA results from the original 2008 dataset as well as the results 
for the alternative method described above (i.e., HHRA Method, and Hybrid HHRA 
Method) using the updated dataset.  As shown in Table 1, there are some differences 
between EPC results based on the database updates and alternate calculation 
methodologies.  In general, it appears that the changes to the dataset resulted in 
greater changes to the EPCs than the alternate calculation methodology.   

Comparison between the HHRA Method and the hybrid HHRA Method described 
above, which differed only in how the Special Use area sampling locations were 
represented, resulted in generally comparable results. The greatest difference in EPCs 
between these methods was in EU 6 and EU 13. In EU 6, the EPC decreased from 14 
milligrams per kilogram (mg/kg) to 6.5 mg/kg as much of the special use low activity 
data were less than 1 mg/kg. In EU 13, the EPC actually increased which is likely due 
to the impacts of higher values not being averaged out as well as higher variability in 
the dataset.  

Comparison of the EPCs calculated using the updated dataset and HHRA method of 
calculation to the original HHRA EPCs shows slight differences (less than 25%) in 17 
of the 30 EUs. The greatest differences were observed for EUs 2, 3, 5, 6, 10, 11, 14S 
25, and 26. These differences are attributed to the inclusion of additional sampling data 
or the removal of data associated with the IMs. A description of data changes for each 
of these EUs is presented below: 

• EU 2: The largest change to the EU 2 dataset impacting the estimated EPC 
was the removal of two samples (240 mg/kg and 80 mg/kg) from location 
CA-02-1468-02 on a parcel that is now considered part of the residential 
program and was remediated as such. Additionally, four other samples were 
removed from the dataset because they fall in a Special Use area classified 
as high activity and two other samples fell into areas now classified as 
residential. In addition to the removal of data, 42 samples from various 
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programs were added to the dataset. The EPC decreased from 54 mg/kg in 
the HHRA to 2.2 mg/kg using the revised dataset. 

• EU 3: The largest change to the EU 3 dataset impacting the estimated EPC 
was the addition of 17 samples from collection programs in 1996 that were 
added to the dataset. The calculated EPC increased from 11 mg/kg in the 
HHRA to 18 mg/kg using the revised dataset. 

• EU 5: In EU 5, the dataset was expanded with the addition of 80 samples 
collected as part of the first Missionary Baptist Church evaluation and other 
programs associated with the miller property and CSSMA. The EPC in EU 5 
increased from 232 mg/kg in the HHRA to 350 mg/kg using the revised 
dataset. 

• EU 6: The largest change to the EU 6 dataset impacting the estimated EPC 
was the removal of 14 samples reclassified as high-activity Special Use and 
the removal of two samples due to remedial actions. Nine more samples 
were also added to the dataset. The EPC increased from 7.5 mg/kg in the 
HHRA to 14 mg/kg using the revised dataset.  

• EU 10: The EU 10 dataset was modified by the inclusion of data collected 
from the Auto Beauty property (37 samples), Clevenger Appliance property 
(65 samples), and Cabometer property (7 samples). The EPC in EU 10 
decreased from 43 mg/kg in the HHRA to 19 mg/kg using the revised 
dataset. 

• EU 11: The EU 11 dataset was augmented by the inclusion of 11 samples 
from five locations collected as part of the Cabometer evaluation. The EPC 
increased form 1.8 mg/kg in the HHRA to 2.8 mg/kg using the revised 
dataset. 

• EU 14 South: The largest change to the EU 14 South dataset impacting the 
estimated EPC was the reclassification of seven samples to the high-activity 
Special Use category and the removal of two points (one for reclassification 
to residential and the other impacted by a removal action). Two samples 
collected as part of the Special Use program were added to the dataset. The 
EPC in EU 14 South decreased from 1.8 mg/kg in the HHRA to 0.56 mg/kg 
using the revised dataset.   

• EU 25: The EU 25 dataset was altered by the change of matrix classification 
from soil to sediment in four samples. These four sediment samples were 
determined to be within Snow Creek and not representative of soil 
conditions. The EPC in EU 25 decreased from 3.1 mg/kg in the HHRA to 
0.56 mg/kg using the revised dataset. 

• EU 26: The EU 26 dataset was affected by the removal of three samples 
determined to be within the extent of the isolation cover placed on the Hall 
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Appendix F - 
Nonresidential 
Floodplain Soil EPC 
Calculations 

Street property and the addition of data (five samples) from previous 
sampling programs now incorporated into the dataset. The EPC in EU 26 
decreased from 103 mg/kg in the HHRA to 34 mg/kg using the revised 
dataset. 
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Table 1
OU-1/OU-2 Floodplain Soil Non-Residential EPC Comparison Summary

Anniston PCB Site, Anniston, Alabama

OU-1/OU-2 EU HHRA Locations 
(n)

HHRA Table b-
3.1A UCL Value 

(mg/kg)

HHRA UCL 
Backup  Value 

(mg/kg)

Number of 
Samples Added1

Number of 
Samples 

Removed1

Locations for 
Analyses using 

Updated 
Database (n)2

HHRA Method - 
Updated Dataset 

UCL Value 
(mg/kg)

HHRA Hybrid 
Method UCL 

Value (mg/kg)

1 14 7.8 7.8 9 3 21 [16] 8.4 11
2 22 54 54 42 8 55 [54] 2.2 2.4
3 20 11 11 17 0 37 [36] 18 18
4 22 0.74 0.74 36 8 53 0.78 0.77
5 21 232 232 80 1 92 350 350
6 22 7.4 7.4 9 16 40 [23] 14 6.5
7 21 164 164 8 6 22 160 160
8 11 1.2 1.2 14 2 25 [24] 0.66 0.63
9 19 0.95 0.93 0 0 28 [20] 0.90 0.61
10 20 43 43 109 0 92 [90] 19 18
11 20 1.8 1.8 11 0 25 2.8 2.8
12 10 10 9.6 0 0 10 9.6 9.6
13 11 11 10 1 1 13 [12] 9.5 17

14 north 10 24 24 5 0 14 21 21
14 south 11 1.82 1.82 2 9 11 [8] 0.56 1.4

15/16 41 1.5 1.5 5 6 44 [40] 1.9 1.4
17 25 4.7 4.7 0 0 25 4.7 4.7
18 20 0.34 0.34 3 0 23 [21] 0.33 0.31

19 north 16 540 540 0 0 13 660 660
19 south 12 73 73 1 0 13 68 68

20 14 2.7 2.7 0 7 7 4.0 4.0
21 20 0.5 0.6 0 0 20 0.51 0.51
22 24 7.6 7.6 1 0 25 7.3 7.3
23 20 0.41 0.38 0 0 20 0.41 0.40
24 37 12 12 0 0 36 12 12
25 21 3.1 3.1 0 4 17 0.56 0.56
26 24 103 99 5 3 23 34 34
27 20 0.46 0.48 0 0 20 0.45 0.46
29 21 0.19 0.19 0 0 21 0.19 0.20
30 27 0.12 0.12 0 17 10 SS SS
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Table 1
OU-1/OU-2 Floodplain Soil Non-Residential EPC Comparison Summary

Anniston PCB Site, Anniston, Alabama

Notes:
1. Number of samples (n) added and removed represent individual sample count changes and cannot be directly compared with the numbers of locations.
2. Number of unique locations in the updated dataset. Bracketed values indicate number of locations after taking an average of special use locations for HHRA Method. 
3. Blue highlighted columns represent EPCs calculated and reported previously by HHRA method (CDM 2008).

EU: exposure unit
HHRA: human health risk assessment
mg/kg: miligrams per kilogram
SS: not evaluated because sample size insuficient for ProUCL
UCL: upper confidence limit; calculated by ProUCL Version 4.1 (USEPA 2013).

HHRA Method: maximum value for field duplicates/parent samples. Locations with multiple intervals within 1-foot were represented by arithmetic average. Special use 
locations  retained as discrete samples.

HHRA Method = maximum value for field duplicates/parent samples. Locations with multiple intervals within 1-foot were represented by arithmetic average. Also, special 
use locations  represented by an arithmetic average.

EPCs: exposure point concentrations
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Attachment 1 
Total PCBs Data Summary - CA1

Anniston PCB Site, Anniston, Alabama

Page 1 of 37

EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

1 CA-01-3928-01 CA-01-3928-01 1144527.0 648541.9 S70396 Original 0 0.5 0.421 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-3928-02 CA-01-3928-02 1144968.1 648554.7 S70397 Original 0 0.5 0.55 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-3928-02 CA-01-3928-02 1144968.1 648554.7 S70398 Field Duplicate 0 0.5 0.611 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-3928-03 CA-01-3928-03 1144476.9 648599.0 S70399 Original 0 0.5 0.365 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-3928-04 CA-01-3928-04 1144763.2 648608.2 S70400 Original 0 0.5 0.229 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-4760-05 CA-01-4760-05 1143422.0 648555.3 S70401 Original 0 0.5 1.24 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-9999-06 CA-01-9999-06 1146305.7 647500.6 S70402 Original 0 0.5 1.31 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-9999-07 CA-01-9999-07 1146192.9 647532.9 S70403 Original 0 0.5 3.65 J Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-9999-08 CA-01-9999-08 1146411.7 647551.6 S70404 Original 0 0.5 5.8 Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-01-9999-08 CA-01-9999-08 1146411.7 647551.6 S70501 Original 0.5 1 24.2 J Both Datasets Nonresidential OU-1/OU-2 FSP
1 CA-1-3503-LA-A 1145381.7 648017.6 3503-LA-3A Original 0 0.25 0.32 Updated Only Special Use Sampling
1 CA-1-3503-LA-A 1145381.7 648017.6 3503-LA-3A-X Field Duplicate 0 0.25 0.43 J Updated Only Special Use Sampling
1 CA-1-3503-LA-B 1145381.7 648017.6 3503-LA-3B Original 0 0.25 0.3 Updated Only Special Use Sampling
1 CA-1-3503-LA-C 1145381.7 648017.6 3503-LA-3C Original 0 0.25 0.5 Updated Only Special Use Sampling
1 CA-1-3503-LA-D 1145381.7 648017.6 3503-LA-3D Original 0 0.25 1.59 Updated Only Special Use Sampling
1 CA-1-3503-LA-F 1145381.7 648017.6 3503-LA-3F Original 0 0.25 0.211 Updated Only Special Use Sampling

1 CA-1-EPA-43140-100 CA-1-EPA-43140-100 1145468.9 648087.8 PA-053-B Original 0 0.25 1.1 Original Dataset Reclassified High Activity 
Area

2000 USEPA Nonresidential Grab 
Samples

1 CA-1-EPA-43140-101 CA-1-EPA-43140-101 1145571.9 648204.5 PA-053-A Original 0 0.25 0.012 Original Dataset Reclassified High Activity 
Area

2000 USEPA Nonresidential Grab 
Samples

1 CA-1-RES-3950-A CA-1-RES-3950-A 1144862.6 648444.5 2202OBH-3A Original 0 0.25 7.37 J Both Datasets Residential Sampling
1 CA-1-RES-3950-B CA-1-RES-3950-B 1144862.6 648444.5 2202OBH-3B Original 0 0.25 8 J Both Datasets Residential Sampling

1 CA-1-SU-3341-A CA-1-SU-3341-A 1145842.6 647430.8 3341-HA-3A Original 0 0.25 0.46 Original Dataset Reclassified High Activity 
Area Special Use Sampling

1 CA-1-SU-3341-B CA-1-SU-3341-B 1145842.6 647430.8 3341-LA-3B Original 0 0.25 1.6 U Both Datasets
Was provided to USEPA, 

but non-detect values 
were excluded

Special Use Sampling

1 CA-1-SU-3402-A CA-1-SU-3402-A 1145681.6 647455.9 3402-LA-3A Original 0 0.25 0.65 J Both Datasets Special Use Sampling
1 CA-1-SU-3402-B CA-1-SU-3402-B 1145681.6 647455.9 3402-LA-3B Original 0 0.25 20.2 Both Datasets Special Use Sampling
1 FC1-0026-A 1144821.2 648220.3 FC1-0026-A Original 0 0.25 0.05 U Updated Only USEPA Programs
1 FC1-0026-B 1144793.4 648129.0 FC1-0026-B Original 0 0.25 5.3 Updated Only USEPA Programs
1 PC-036-A 1144921.2 648338.4 PC-036-A Original 0 0.25 0.6 Updated Only USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

2 1006CA-A 1148905.8 650337.0 1006CA-3A Original 0 0.25 0.97 Updated Dataset Miscellaneous Programs
2 1006CA-A 1148905.8 650337.0 1006CA-6A Original 0.25 0.5 0.45 Updated Dataset Miscellaneous Programs
2 1006CA-B 1148892.3 650148.5 1006CA-3B Original 0 0.25 2.1 Updated Dataset Miscellaneous Programs
2 1006CA-B 1148892.3 650148.5 1006CA-6B Original 0.25 0.5 1.25 Updated Dataset Miscellaneous Programs
2 1006CA-C 1148708.4 650276.6 1006CA-3C Original 0 0.25 1.35 Updated Dataset Miscellaneous Programs
2 1006CA-C 1148708.4 650276.6 1006CA-6C Original 0.25 0.5 2.5 Updated Dataset Miscellaneous Programs
2 1006CA-D 1148646.4 650297.4 1006CA-3D Original 0 0.25 4.42 J Updated Dataset Miscellaneous Programs
2 1006CA-D 1148646.4 650297.4 1006CA-6D Original 0.25 0.5 2.97 Updated Dataset Miscellaneous Programs

2 CA-02-1467-01 CA-02-1467-01 1149379.0 650162.9 S70001 Original 0 0.5 0.29 Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

2 CA-02-1467-01 CA-02-1467-01 1149379.0 650162.9 S70002 Field Duplicate 0 0.5 0.3 Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

2 CA-02-1468-02 CA-02-1468-02 1149404.6 649960.9 S70003 Original 0 0.5 80 Original Dataset Residential 
location/sample OU-1/OU-2 Nonresidential FSP

2 CA-02-1468-02 CA-02-1468-02 1149404.6 649960.9 S70506 Original 0.5 1 240 Original Dataset Residential 
location/sample OU-1/OU-2 Nonresidential FSP

2 CA-02-1471-03 CA-02-1471-03 1149259.5 649331.8 S70004 Original 0 0.5 0.711 Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1471-04 CA-02-1471-04 1149097.1 649397.0 S70005 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1471-05 CA-02-1471-05 1149086.1 649558.0 S70006 Original 0 0.5 1.31 Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1471-06 CA-02-1471-06 1149272.9 649580.9 S70007 Original 0 0.5 1.57 Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1741-07 CA-02-1741-07 1148952.8 650301.4 S70008 Original 0 0.5 2.54 Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1871-08 CA-02-1871-08 1148755.6 650168.3 S70009 Original 0 0.5 0.71 Both Datasets Nonresidential OU-1/OU-2 FSP

2 CA-02-1872-09 CA-02-1872-09 1148743.4 649862.2 S70010 Original 0 0.5 1.57 Original Dataset Residential 
location/sample OU-1/OU-2 Nonresidential FSP

2 CA-02-1907-10 CA-02-1907-10 1148565.2 649915.7 S70011 Original 0 0.5 0.428 Original Dataset Residential 
location/sample OU-1/OU-2 Nonresidential FSP

2 CA-02-1909-90 CA-2-EPA-1909-201 1148653.7 650281.8 FC2-0010-B Original 0 0.25 12.2 Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1909-90 CA-02-1909-90 1148653.7 650281.8 S70511 Original 0.5 1 1.54 J Both Datasets Nonresidential OU-1/OU-2 FSP
2 CA-02-1966-11 CA-02-1966-11 1148628.1 650254.8 S70012 Original 0 0.5 4.87 Both Datasets Nonresidential OU-1/OU-2 FSP

2 CA-02-SU-1467-HA-A CA-02-SU-1467-HA-A 1149393.9 650099.7 1467-HA-3A Original 0 0.25 3.05 Original Dataset Reclassified High Activity 
Area Special Use Sampling

2 CA-02-SU-1467-LA-B CA-02-SU-1467-LA-B 1149393.9 650099.7 1467-LA-3B Original 0 0.25 0.61 Both Datasets Special Use Sampling
2 CA-02-SU-1467-LA-C CA-02-SU-1467-LA-C 1149393.9 650099.7 1467-LA-3C Original 0 0.25 0.66 Both Datasets Special Use Sampling

2 CA-2-EPA-1589-207 CA-2-EPA-1589-207 1149120.1 649876.6 PC-061-A Original 0 0.25 0.45 Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

2 CA-2-SU-1589-LA-A 1149082.1 649894.6 1589-LA-3A Original 0 0.25 0.22 Updated Dataset Special Use Sampling
2 FC1-0018-A 1148340.3 648463.4 FC1-0018-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
2 FC1-0018-B 1148295.6 648341.5 FC1-0018-B Original 0 0.25 2.7 Updated Dataset USEPA Programs
2 FC1-0018-C 1148289.2 648322.8 FC1-0018-C Original 0 0.25 0.05 U Updated Dataset USEPA Programs
2 FC1-0018-D 1148217.0 648037.4 FC1-0018-D Original 0 0.25 0.19 U Updated Dataset USEPA Programs
2 FC2-0009-A 1148740.5 650337.4 FC2-0009-A Original 0 0.25 2.19 Updated Dataset USEPA Programs
2 FC2-0009-B CA-2-EPA-1870-202 1148718.0 650247.6 FC2-0009-B Original 0 0.25 2.1 Both Datasets USEPA Programs
2 FC2-0010-A 1148660.7 650327.7 FC2-0010-A Original 0 0.25 12 Updated Dataset USEPA Programs
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

2 FC3-0048-A 1148387.2 649286.5 FC3-0048-A Original 0 0.25 0.3 Updated Dataset Residential Sampling
2 FC3-0048-C 1148394.9 649317.6 FC3-0048-C Original 0 0.25 1.62 Updated Dataset Residential Sampling
2 FC3-0048-D 1148419.3 649319.5 FC3-0048-D Original 0 0.25 0.05 U Updated Dataset Residential Sampling
2 FC4-0017-A 1148420.4 649517.0 FC4-0017-A Original 0 0.25 1.31 Updated Dataset USEPA Programs
2 FC4-0017-B 1148357.1 649484.8 FC4-0017-B Original 0 0.25 2 Updated Dataset USEPA Programs
2 FC4-0017-C 1148329.4 649603.5 FC4-0017-C Original 0 0.25 0.39 Updated Dataset USEPA Programs
2 FC4-0017-D 1148463.8 649596.3 FC4-0017-D Original 0 0.25 0.36 Updated Dataset USEPA Programs
2 FC4-0018-A 1148397.7 649089.8 FC4-0018-A Original 0 0.25 0.72 Updated Dataset USEPA Programs
2 FC4-0018-D 1148350.9 648979.9 FC4-0018-D Original 0 0.25 0.34 Updated Dataset USEPA Programs
2 FC4-0019-A 1148375.1 649105.3 FC4-0019-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
2 FC4-0019-A2 1148415.9 649171.4 FC4-0019-A2 Original 0 0.25 25 U Updated Dataset USEPA Programs
2 FC4-0022-B CA-2-EPA-1741-203 1148793.2 650216.8 FC4-0022-B Original 0 0.25 0.93 Both Datasets USEPA Programs
2 FC4-0023-A CA-2-EPA-1744-206 1148937.8 650223.2 FC4-0023-A Original 0 0.25 0.05 U Both Datasets USEPA Programs
2 FC4-0023-B CA-2-EPA-1744-205 1148928.4 650196.7 FC4-0023-B Original 0 0.25 0.05 U Both Datasets USEPA Programs
2 FC4-0023-C 1148943.0 650179.4 FC4-0023-C Original 0 0.25 0.96 Updated Dataset USEPA Programs
2 FC4-0023-D CA-2-EPA-1744-204 1148924.9 650142.4 FC4-0023-D Original 0 0.25 0.65 Both Datasets USEPA Programs
2 FC4-0029-D 1149412.0 650055.0 FC4-0029-D Original 0 0.25 0.39 Updated Dataset USEPA Programs
2 FC4-0029-E 1149395.0 650010.0 FC4-0029-E Original 0 0.25 1.51 Updated Dataset USEPA Programs
2 FC4-0029-F 1149436.0 650032.8 FC4-0029-F Original 0 0.25 0.75 Updated Dataset USEPA Programs
2 FC4-0033-B CA-2-EPA-1194-209 1149287.9 649553.5 FC4-0033-B Original 0 0.25 0.35 Both Datasets USEPA Programs
2 FC4-0033-C CA-2-EPA-1194-208 1149254.9 649487.6 FC4-0033-C Original 0 0.25 1.04 Both Datasets USEPA Programs
2 PC-041-B 1148280.3 648496.0 PC-041-B Original 0 0.25 1.13 Updated Dataset Residential Sampling
2 PC-082-A 1148422.6 649089.2 PC-082-A Original 0 0.25 0.11 Updated Dataset USEPA Programs
2 PD1-022-A 1148427.2 649001.2 PD1-022-A Original 0 0.25 0.73 Updated Dataset USEPA Programs
2 PD1-022-B 1148408.8 649088.7 PD1-022-B Original 0 0.25 0.86 Updated Dataset USEPA Programs
2 PD1-028-B 1148600.7 650302.6 PD1-028-B Original 0 0.25 5 Updated Dataset USEPA Programs
2 PD1-029-A 1148621.1 650164.9 PD1-029-A Original 0 0.25 8.3 Updated Dataset USEPA Programs
2 PE-060-A 1148364.0 648533.9 PE-060-A Original 0 0.25 0.308 Updated Dataset USEPA Programs
2 PE-060-B 1148272.2 648189.4 PE-060-B Original 0 0.25 2.1 Updated Dataset USEPA Programs
2 PE-063-A 1148436.0 649097.7 PE-063-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
2 PE-063-B 1148452.2 649230.8 PE-063-B Original 0 0.25 0.75 Updated Dataset USEPA Programs

2 W9_2156_LBSTA1 1148274.7 648331.5 W9SC2156LBST
A1COMP Original 0 0.5 1.75 Updated Dataset 9th Street Ditch

2 W9_2156_RBSTA1 1148274.7 648331.5 W9SC2156RBST
A1COMP Original 0 0.5 0.98 Updated Dataset 9th Street Ditch

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

3 CA-3-SU-1700-LA-B 1148956.9 650453.2 1700-LA-3B Original 0 0.25 1.12 Updated Dataset Special Use Sampling
3 CA-3-SU-1700-LA-C 1148956.9 650453.2 1700-LA-3C Original 0 0.25 0.775 Updated Dataset Special Use Sampling
3 CA-3-SU-1803-LA-C 1148814.8 650449.3 1803-LA-3C Original 0 0.25 0.71 Updated Dataset Special Use Sampling
3 CA-03-1449-01 CA-03-1449-01 1149469.0 650428.0 S70013 Original 0 0.5 0.254 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1449-02 CA-03-1449-02 1149440.1 650499.9 S70014 Original 0 0.5 0.303 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1450-03 CA-03-1450-03 1149409.0 650560.9 S70015 Original 0 0.5 0.77 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1529-04 CA-03-1529-04 1149230.1 650402.0 S70016 Original 0 0.5 0.358 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1805-05 CA-03-1805-05 1148839.1 650808.0 S70017 Original 0 0.5 0.362 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1805-06 CA-03-1805-06 1148825.9 650967.0 S70018 Original 0 0.5 0.597 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-07 CA-03-1806-07 1148715.0 650757.9 S70019 Original 0 0.5 0.045 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-08 CA-03-1806-08 1148595.0 650790.0 S70020 Original 0 0.5 0.048 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-09 CA-03-1806-09 1148536.0 650794.0 S70021 Original 0 0.5 0.476 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-10 CA-03-1806-10 1148602.0 650842.9 S70022 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-11 CA-03-1806-11 1148775.0 650861.0 S70023 Original 0 0.5 0.151 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-12 CA-03-1806-12 1148722.1 650888.0 S70024 Original 0 0.5 0.284 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-13 CA-03-1806-13 1148655.1 650900.0 S70025 Original 0 0.5 0.315 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-14 CA-03-1806-14 1148759.9 650970.0 S70026 Original 0 0.5 0.644 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-15 CA-03-1806-15 1148639.9 651002.0 S70027 Original 0 0.5 0.319 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-15 CA-03-1806-15 1148639.9 651002.0 S70028 Field Duplicate 0 0.5 0.343 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-16 CA-03-1806-16 1148706.9 651019.9 S70029 Original 0 0.5 0.28 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-17 CA-03-1806-17 1148820.0 651179.1 S70030 Original 0 0.5 0.224 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-18 CA-03-1806-18 1148796.0 651417.9 S70031 Original 0 0.5 14.5 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-2018-19 CA-03-2018-19 1148506.0 650578.0 S70032 Original 0 0.5 0.89 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-2018-20 CA-03-2018-20 1148422.9 650684.0 S70033 Original 0 0.5 1.9 Both Datasets Nonresidential OU-1/OU-2 FSP
3 CA-03-1806-18 CA-03-1806-18 1148796.0 651417.9 S70516 Original 0.5 1 44.5 J Both Datasets Nonresidential OU-1/OU-2 FSP
3 ESL097 1148340.5 650481.6 ESL97 Original 0 0.25 7.1 Updated Dataset Miscellaneous Programs
3 ESL098 1148370.9 650520.7 ESL98 Original 0 0.25 4.3 Updated Dataset Miscellaneous Programs
3 ESL099 1148411.7 650556.3 ESL99 Original 0 0.25 1.2 U Updated Dataset Miscellaneous Programs
3 ESL100 1148375.2 650576.3 ESL100 Original 0 0.25 3.9 Updated Dataset Miscellaneous Programs
3 ESL101 1148298.7 650559.8 ESL101 Original 0 0.25 5.5 Updated Dataset Miscellaneous Programs
3 ESL102 1148388.2 650691.0 ESL102 Original 0 0.25 4.3 Updated Dataset Miscellaneous Programs
3 ESL103 1148384.3 650704.4 ESL103 Original 0 0.25 3.8 Updated Dataset Miscellaneous Programs
3 ESL105 1148491.6 650712.5 ESL105 Original 0 0.25 1.2 U Updated Dataset Miscellaneous Programs
3 LINEASL01D 1148541.9 650996.1 LINEASL01D Original 0 0.25 26.5 Updated Dataset Miscellaneous Programs
3 LINEASL01E 1148556.1 650990.7 LINEASL01E Original 0 0.25 11.3 Updated Dataset Miscellaneous Programs
3 LINEASL01F 1148565.5 650987.1 LINEASL01F Original 0 0.25 1.1 U Updated Dataset Miscellaneous Programs
3 LINEASL02D 1148720.9 651314.0 LINEASL02D Original 0 0.25 19.7 Updated Dataset Miscellaneous Programs
3 LINEASL02E 1148735.1 651308.5 LINEASL02E Original 0 0.25 28.7 Updated Dataset Miscellaneous Programs
3 LINEASL02F 1148744.4 651305.0 LINEASL02F Original 0 0.25 6.8 Updated Dataset Miscellaneous Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

4 CA-04-0900-01 CA-04-0900-01 1150359.1 651589.9 S70044 Original 0 0.5 0.225 Both Datasets Nonresidential OU-1/OU-2 FSP

4 CA-04-0900-01 CA-04-0900-01 1150359.1 651589.9 S70045 Field Duplicate 0 0.5 0.258 Both Datasets Nonresidential OU-1/OU-2 FSP

4 CA-04-0901-02 CA-04-0901-02 1150268.1 651632.0 S70046 Original 0 0.5 0.255 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-0904-03 CA-04-0904-03 1150107.0 651296.1 S70047 Original 0 0.5 0.571 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-0904-04 CA-04-0904-04 1150029.3 651336.2 S70048 Original 0 0.5 0.91 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-0904-05 CA-04-0904-05 1150386.0 651374.1 S70049 Original 0 0.5 0.801 J Both Datasets Nonresidential OU-1/OU-2 FSP

4 CA-04-0904-06 CA-04-0904-06 1150200.3 651381.6 S70050 Original 0 0.5 0.037 U Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

4 CA-04-1015-07 CA-04-1015-07 1150038.0 651688.1 S70034 Original 0 0.5 0.389 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1015-08 CA-04-1015-08 1150130.1 651715.9 S70035 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1080-09 CA-04-1080-09 1149980.0 651786.1 S70036 Original 0 0.5 0.687 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1080-10 CA-04-1080-10 1150099.1 651841.0 S70037 Original 0 0.5 0.355 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1183-11 CA-04-1183-11 1149809.0 651646.0 S70038 Original 0 0.5 0.318 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1213-12 CA-04-1213-12 1149843.0 650639.0 S70039 Original 0 0.5 0.403 J Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1295-13 CA-04-1295-13 1149723.2 650234.5 S70040 Original 0 0.5 0.837 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1298-14 CA-04-1298-14 1149685.3 650484.2 S70041 Original 0 0.5 0.76 J Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1353-15 CA-04-1353-15 1149636.9 650190.9 S70042 Original 0 0.5 0.084 Both Datasets Nonresidential OU-1/OU-2 FSP
4 CA-04-1365-16 CA-04-1365-16 1149591.0 650401.0 S70043 Original 0 0.5 1.21 Both Datasets Nonresidential OU-1/OU-2 FSP

4 CA-04-SU-1349-LA-D CA-04-SU-1349-LA-D 1149604.2 651374.3 1349-LA-3D Original 0 0.25 0.318 Original Dataset Reclassified High Activity 
Area Special Use Sampling

4 CA-04-SU-1349-LA-E CA-04-SU-1349-LA-E 1149604.2 651374.3 1349-LA-3E Original 0 0.25 0.8 J Both Datasets Special Use Sampling

4 CA-04-SU-1350-HA-A CA-04-SU-1350-HA-A 1149604.2 651374.3 1350-HA-3A Original 0 0.25 4.8 Original Dataset Reclassified High Activity 
Area Special Use Sampling

4 CA-04-SU-1350-LA-B CA-04-SU-1350-LA-B 1149604.2 651374.3 1350-HA-3B Original 0 0.25 1.8 Original Dataset Reclassified High Activity 
Area Special Use Sampling

4 CA-04-SU-1350-LA-C CA-04-SU-1350-LA-C 1149604.2 651374.3 1350-HA-3C Original 0 0.25 2.27 Original Dataset Reclassified High Activity 
Area Special Use Sampling

4 CA-4-EPA-1186-400 CA-4-EPA-1186-400 1149870.6 650700.0 FC2-0076-C Original 0 0.25 1.89 Original Dataset Residential 
location/sample

2000 EPA Nonresidential Grab 
Samples

4 CA-4-EPA-904-401 CA-4-EPA-904-401 1150190.9 651314.6 PA-051-A Original 0 0.25 0.48 Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

4 CA-4-EPA-904-402 CA-4-EPA-904-402 1150198.3 651397.0 PA-051-B Original 0 0.25 0.72 Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

4 CA-4-SU-904-A CA-4-SU-904-A 1150183.6 651329.7 904-LA-3A Original 0 0.25 0.27 Both Datasets Special Use Sampling
4 FC2-0076-E 1149864.6 650556.6 FC2-0076-E Original 0 0.25 0.9 Updated Dataset USEPA Programs
4 FC3-0003-A 1149997.3 651401.2 FC3-0003-A Original 0 0.25 1.77 Updated Dataset Residential Sampling
4 FC3-0003-B 1150005.5 651365.2 FC3-0003-B Original 0 0.25 1.61 Updated Dataset Residential Sampling
4 FC3-0003-C 1150016.1 651322.3 FC3-0003-C Original 0 0.25 0.91 Updated Dataset Residential Sampling
4 FC3-0003-D 1149987.3 651304.7 FC3-0003-D Original 0 0.25 1.33 Updated Dataset Residential Sampling
4 FC4-0024-A 1149618.7 650172.2 FC4-0024-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
4 FC4-0024-B 1149600.1 650164.4 FC4-0024-B Original 0 0.25 1.72 Updated Dataset USEPA Programs
4 HA-049 1149554.1 650111.7 HA-49 Original 0 0.5 0.5 U Updated Dataset Miscellaneous Programs
4 HA-050 1149598.6 650112.0 HA-50 Original 0 0.5 0.5 U Updated Dataset Miscellaneous Programs
4 HA-051 1149599.0 650148.7 HA-51 Original 0 0.5 0.5 U Updated Dataset Miscellaneous Programs

4 HA-051 1149599.0 650148.7 HA-51-dup Field Duplicate 0 0.5 0.5 U Updated Dataset Miscellaneous Programs

4 HA-052 1149643.5 650148.6 HA-52 Original 0 0.5 0.5 U Updated Dataset Miscellaneous Programs
4 HA-053 1149599.5 650186.6 HA-53 Original 0 0.5 0.5 U Updated Dataset Miscellaneous Programs
4 HA-054 1149644.5 650185.1 HA-54 Original 0 0.5 0.5 U Updated Dataset Miscellaneous Programs
4 PC-083-A 1150277.2 651823.4 PC-083-A Original 0 0.25 0.111 Updated Dataset USEPA Programs
4 PC-083-B 1150280.1 651768.3 PC-083-B Original 0 0.25 0.05 U Updated Dataset USEPA Programs
4 PC-084-A 1149910.7 651875.8 PC-084-A Original 0 0.25 0.67 Updated Dataset USEPA Programs
4 PC-084-B 1149900.3 651801.4 PC-084-B Original 0 0.25 0.119 Updated Dataset USEPA Programs
4 PE-001-B 1149650.7 651476.8 PE-001-B Original 0 0.25 0.175 Updated Dataset USEPA Programs
4 PE-002-A 1149763.5 651454.3 PE-002-A Original 0 0.25 0.259 Updated Dataset USEPA Programs
4 PE-002-B 1149754.6 651525.7 PE-002-B Original 0 0.25 0.43 Updated Dataset USEPA Programs
4 PE-003-A 1149769.4 651449.1 PE-003-A Original 0 0.25 0.64 Updated Dataset USEPA Programs
4 PE-003-B 1149764.9 651595.0 PE-003-B Original 0 0.25 0.222 Updated Dataset USEPA Programs
4 PE-012-A 1150369.6 651616.9 PE-012-A Original 0 0.25 0.361 Updated Dataset USEPA Programs
4 PE-012-B 1150329.5 651590.4 PE-012-B Original 0 0.25 0.28 Updated Dataset USEPA Programs
4 PE-014-A 1149860.6 650700.3 PE-014-A Original 0 0.25 1.848 Updated Dataset USEPA Programs
4 PE-014-B 1149847.1 650637.2 PE-014-B Original 0 0.25 0.81 Updated Dataset USEPA Programs
4 PF-023-A 1150118.0 651382.5 PF-023-A Original 0 0.25 0.78 Updated Dataset USEPA Programs
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4 PF-024-A 1150120.5 651299.0 PF-024-A Original 0 0.25 0.77 Updated Dataset USEPA Programs
4 PF-027-A 1150282.8 651283.7 PF-027-A Original 0 0.25 0.97 Updated Dataset USEPA Programs
4 PF-028-A 1150289.8 651358.4 PF-028-A Original 0 0.25 0.74 Updated Dataset USEPA Programs
4 PF-029-A 1150202.8 651482.4 PF-029-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs

4 PF-030-A CA-4-EPA-42997-403 1150370.1 651331.8 PF-030-A Original 0 0.25 0.94 Both Datasets USEPA Programs

4 W9_1191_LBSTA1 1149905.1 650463.4 W9SC1191LBST
A1COMP Original 0 0.5 0.82 Updated Dataset 9th Street Ditch

4 W9_1191_LBSTA2 1149859.5 650397.9 W9SC1191LBST
A2COMP Original 0 0.5 0.32 Updated Dataset 9th Street Ditch

4 W9_1191_RBSTA1 1149905.1 650463.4 W9SC1191RBST
A1COMP Original 0 0.5 2.56 Updated Dataset 9th Street Ditch

4 W9_1191_RBSTA2 1149859.5 650397.9 W9SC1191RBST
A2COMP Original 0 0.5 1.71 Updated Dataset 9th Street Ditch

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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5 10-DS-3 1148502.5 652505.4 10-DS-3 Original 0 0.5 0.082 U Updated Dataset Miscellaneous Programs
5 ASED300 1148680.6 651387.4 ASED300 Original 0 0.25 130 Updated Dataset CSSMA
5 ASED350 1148704.5 651429.0 ASED350 Original 0 0.25 39.2 Updated Dataset CSSMA
5 ASED400 1148732.5 651479.6 ASED400 Original 0 0.25 77 Updated Dataset CSSMA
5 ASED450 1148751.7 651522.7 ASED450 Original 0 0.25 106 Updated Dataset CSSMA
5 ASED500 1148777.3 651565.8 ASED500 Original 0 0.25 82 Updated Dataset CSSMA
5 ASED550 1148800.9 651604.7 ASED550 Original 0 0.25 279 Updated Dataset CSSMA
5 ASL040 1148516.6 652240.7 ASL40 Original 0 0.25 1.2 U Updated Dataset Miscellaneous Programs
5 ASL045 1148626.8 652081.9 ASL45 Original 0 0.25 1.4 U Updated Dataset Miscellaneous Programs
5 ASL056 1148496.4 651713.3 ASL56 Original 0 0.25 4.9 Updated Dataset Miscellaneous Programs
5 ASL107 1148148.3 650713.1 ASL107 Original 0 0.25 2.88 Updated Dataset Miscellaneous Programs
5 ASL107 1148148.3 650713.1 ASL107 Field Duplicate 0 0.25 2.88 Updated Dataset Miscellaneous Programs
5 ASL-134 1148965.5 652735.4 ASL-134 Original 0 0.25 11.02 Updated Dataset Miscellaneous Programs
5 ASL-135 1149017.5 652726.8 ASL-135 Original 0 0.25 2.9 Updated Dataset Miscellaneous Programs
5 ASL-136 1148786.9 652838.6 ASL-136 Original 0 0.25 3.59 Updated Dataset Miscellaneous Programs
5 ASL-136 1148786.9 652838.6 ASL-136 Dup Field Duplicate 0 0.25 3.34 Updated Dataset Miscellaneous Programs
5 ASL-137 1148790.2 652891.7 ASL-137 Original 0 0.25 6.12 Updated Dataset Miscellaneous Programs
5 ASL-138 1148792.1 652946.9 ASL-138 Original 0 0.25 110 Updated Dataset Miscellaneous Programs
5 ASL-139 1148732.6 652841.2 ASL-139 Original 0 0.25 3 Updated Dataset Miscellaneous Programs
5 ASL-140 1148842.7 652836.4 ASL-140 Original 0 0.25 11.46 Updated Dataset Miscellaneous Programs
5 ASL157 1148423.4 650947.2 ASL157 Original 0 0.25 1.56 Updated Dataset Miscellaneous Programs
5 ASL158 1148430.0 650968.5 ASL158 Original 0 0.25 9.5 Updated Dataset Miscellaneous Programs
5 ASL-182 1148792.9 652920.5 ASL-182(0-3) Original 0 0.25 5.9 Updated Dataset Miscellaneous Programs
5 ASL-183 1148780.7 652953.1 ASL-183(0-3) Original 0 0.25 41 Updated Dataset Miscellaneous Programs
5 ASL-184 1148795.3 652972.4 ASL-184(0-3) Original 0 0.25 59 Updated Dataset Miscellaneous Programs
5 ASL-185 1148811.0 652950.2 ASL-185(0-3) Original 0 0.25 120 Updated Dataset Miscellaneous Programs
5 ASL-189 1148872.7 652838.6 ASL-189 Original 0 0.25 89 Updated Dataset Miscellaneous Programs
5 ASL-190 1148874.3 652809.5 ASL-190 Original 0 0.25 11 Updated Dataset Miscellaneous Programs
5 ASL-195 1148955.7 652900.4 ASL-195(0-3) Original 0 0.25 61 Updated Dataset Miscellaneous Programs
5 ASL-196 1148924.5 652941.1 ASL-196(0-3) Original 0 0.25 46 Updated Dataset Miscellaneous Programs
5 ASL-197 1148894.2 652982.7 ASL-197(0-3) Original 0 0.25 78 Updated Dataset Miscellaneous Programs
5 ASL-199 1148839.2 653062.0 ASL-199(0-3) Original 0 0.25 23.8 Updated Dataset Miscellaneous Programs
5 ASL-200 1148854.6 653132.1 ASL-200(0-3) Original 0 0.25 52 Updated Dataset Miscellaneous Programs
5 ASL-202 1148907.6 653055.4 ASL-202(0-3) Original 0 0.25 69.1 Updated Dataset Miscellaneous Programs
5 ASL-202 1148907.6 653055.4 ASL-202-dup(0-3) Field Duplicate 0 0.25 32.7 Updated Dataset Miscellaneous Programs
5 ASL-206 1148982.8 653030.4 ASL-206(0-3) Original 0 0.25 73 Updated Dataset Miscellaneous Programs
5 ASL-207 1148945.7 653069.4 ASL-207(0-3) Original 0 0.25 91 Updated Dataset Miscellaneous Programs
5 ASL-209 1148898.6 653156.6 ASL-209(0-3) Original 0 0.25 2.09 Updated Dataset Miscellaneous Programs
5 ASL-211 1148891.9 653285.9 ASL-211(0-3) Original 0 0.25 0.5 Updated Dataset Miscellaneous Programs
5 ASL-215 1148924.1 653325.4 ASL-215A(0-3) Original 0 0.25 0.099 U Updated Dataset Miscellaneous Programs
5 ASL-216 1148928.5 653381.3 ASL-216(0-3) Original 0 0.25 2.85 Updated Dataset Miscellaneous Programs
5 ASL-217 1148978.7 652698.2 ASL-217(0-3) Original 0 0.25 0.42 Updated Dataset Miscellaneous Programs
5 ASL-219 1148976.4 652595.7 ASL-219(0-3) Original 0 0.25 0.132 Updated Dataset Miscellaneous Programs
5 ASL-220 1148974.8 652549.5 ASL-220(0-3) Original 0 0.25 0.047 Updated Dataset Miscellaneous Programs
5 ASL-224 CA-05-ASL224 1148926.6 652699.5 ASL-224(0-3) Original 0 0.25 0.26 Both Datasets Miscellaneous Programs
5 ASL-226 1148832.2 652813.2 ASL-226(0-3) Original 0 0.25 0.31 Updated Dataset Miscellaneous Programs
5 ASL-229 1148678.9 652811.1 ASL-229(0-3) Original 0 0.25 0.571 Updated Dataset Miscellaneous Programs
5 ASL-230 1148681.8 652861.0 ASL-230(0-3) Original 0 0.25 0.503 Updated Dataset Miscellaneous Programs
5 ASL-232 1148909.5 652861.4 ASL-232(0-3) Original 0 0.25 4.84 Updated Dataset Miscellaneous Programs
5 ASL-233 1148870.1 652908.8 ASL-233(0-3) Original 0 0.25 3.38 Updated Dataset Miscellaneous Programs
5 ASL-233 1148870.1 652908.8 ASL-233-dup(0-3) Field Duplicate 0 0.25 4.23 Updated Dataset Miscellaneous Programs
5 ASL-235 1148750.9 652910.7 ASL-235(0-3) Original 0 0.25 0.13 Updated Dataset Miscellaneous Programs
5 ASL-237 1148787.8 653022.1 ASL-237(0-3) Original 0 0.25 23.1 Updated Dataset Miscellaneous Programs
5 ASL-239 1148760.9 652658.6 ASL-239(0-3) Original 0 0.25 0.87 Updated Dataset Miscellaneous Programs

5 ASL-242 CA-05-ASL242 1148813.8 652548.4 ASL-242(0-3) Original 0 0.25 0.12 U Both Datasets

Result value adjusted to 
reflect maximum 
reporting limit of 

individual Aroclors.

Miscellaneous Programs

5 ASL55 1148474.8 651604.4 ASL55 Original 0 0.25 9.8 Updated Dataset CSSMA
5 CA-05-1782-01 CA-05-1782-01 1148191.0 650793.2 S70051 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-02 CA-05-1782-02 1148289.0 651213.1 S70052 Original 0 0.5 2.27 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-03 CA-05-1782-03 1148538.9 651412.0 S70053 Original 0 0.5 33.3 J Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-03 CA-05-1782-03 1148538.9 651412.0 S70521 Original 0.5 1 14.6 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-04 CA-05-1782-04 1148610.0 651447.0 S70054 Original 0 0.5 22.2 J Both Datasets Nonresidential OU-1/OU-2 FSP
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5 CA-05-1782-04 CA-05-1782-04 1148610.0 651447.0 S70526 Original 0.5 1 45.9 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-05 CA-05-1782-05 1148554.9 651562.1 S70055 Original 0 0.5 171 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-05 CA-05-1782-05 1148554.9 651562.1 S70531 Original 0.5 1 610 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-06 CA-05-1782-06 1148699.1 651644.9 S70056 Original 0 0.5 13.7 J Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-06 CA-05-1782-06 1148699.1 651644.9 S70536 Original 0.5 1 28.4 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-06 CA-05-1782-06 1148699.1 651644.9 S70783 Field Duplicate 0.5 1 22.8 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1782-07 CA-05-1782-07 1148450.1 651727.0 S70057 Original 0 0.5 1.21 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1821-08 CA-05-1821-08 1148708.0 652061.4 S70058 Original 0 0.5 2.22 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1936-09 CA-05-1936-09 1148688.0 652533.8 S70059 Original 0 0.5 3.31 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1945-10 CA-05-1945-10 1148579.9 652117.4 S70060 Original 0 0.5 0.66 J Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-1996-11 CA-05-1996-11 1148569.8 652007.0 S70061 Original 0 0.5 0.182 J Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-2006-12 CA-05-2006-12 1148136.9 650478.1 S70062 Original 0 0.5 5.4 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-2006-12 CA-05-2006-12 1148136.9 650478.1 S70541 Original 0.5 1 4.07 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-8583-13 CA-05-8583-13 1149006.0 652761.8 S70063 Original 0 0.5 81.4 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-8583-13 CA-05-8583-13 1149006.0 652761.8 S70546 Original 0.5 1 9.65 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-8583-14 CA-05-8583-14 1148972.0 652940.1 S70064 Original 0 0.5 360 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-8583-14 CA-05-8583-14 1148972.0 652940.1 S70065 Field Duplicate 0 0.5 340 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-8583-14 CA-05-8583-14 1148972.0 652940.1 S70551 Original 0.5 1 4.8 Both Datasets Nonresidential OU-1/OU-2 FSP
5 CA-05-8583-15 CA-05-8583-15 1148963.9 653187.3 S70066 Original 0 0.5 0.92 Both Datasets Nonresidential OU-1/OU-2 FSP

5 CA-5-SU-1809-A CA-5-SU-1809-A 1148758.1 652439.5 1809-HA-3A Original 0 0.25 1.4 Original Dataset Reclassified High Activity 
Area Special Use Sampling

5 CA-5-SU-1809-B CA-5-SU-1809-B 1148758.1 652439.5 1809-LA-3B Original 0 0.25 0.177 Both Datasets Special Use Sampling
5 MP-03 1148152.9 650715.0 MP-3 (0-3") Original 0 0.25 0.74 J Updated Dataset Miller Property
5 MP-05 1148209.3 650747.6 MP-5 (0-3") Original 0 0.25 3.73 Updated Dataset Miller Property
5 MP-05 1148209.3 650747.6 MP-5 (6-12") Original 0.5 1 0.58 J Updated Dataset Miller Property
5 MP-1 1148091.6 650495.7 MP-1 (0-3") Original 0 0.25 2.9 Updated Dataset Miller Property
5 MP-1 1148091.6 650495.7 MP-1 (6-12") Original 0.5 1 2.4 Updated Dataset Miller Property
5 MP-2 1148139.6 650576.8 MP-2 (0-3") Original 0 0.25 0.88 J Updated Dataset Miller Property
5 MP-4 1148215.5 650640.6 MP-4 (0-3") Original 0 0.25 2 J Updated Dataset Miller Property
5 MP-4 1148215.5 650640.6 MP-4 (6-12") Original 0.5 1 0.406 Updated Dataset Miller Property
5 MP-8 1148210.1 650927.0 MP-8 (0-3") Original 0 0.25 2.4 J Updated Dataset Miller Property
5 MP-8 1148210.1 650927.0 MP-8 (6-12") Original 0.5 1 0.34 Updated Dataset Miller Property
5 PB-020-01 CA-5-EPA-1945-501 1148659.6 652153.3 PB-020-01 Original 0 0.25 0.74 Both Datasets USEPA Programs
5 PB-020-02 CA-5-EPA-1945-500 1148534.7 652227.5 PB-020-02 Original 0 0.25 0.61 Both Datasets USEPA Programs
5 PB-020-06 CA-5-EPA-1945-502 1148668.2 652242.6 PB-020-06 Original 0 0.25 2.9 Both Datasets USEPA Programs
5 PB-020-07 1148668.2 652242.6 PB-020-07 Original 0 0.25 2.8 J Updated Dataset USEPA Programs
5 PB-RR-37 1148953.0 651994.7 PB-RR-37 Original 0 0.25 3650 Updated Dataset USEPA Programs
5 PB-RR-40 1148953.0 651994.7 PB-RR-40 Original 0 0.25 2.3 J Updated Dataset USEPA Programs
5 PB-RR-42 1148803.2 651634.1 PB-RR-42 Original 0 0.25 0.21 U Updated Dataset USEPA Programs
5 RASL164 1148104.4 650509.0 RASL164 Original 0 0.25 0.077 U Updated Dataset Miscellaneous Programs
5 SED-A08 1148819.6 653031.4 SED-A8 Original 0 0.25 248 Updated Dataset Miscellaneous Programs
5 SED-C1 1148684.1 651396.4 SED-C1 Original 0 0.25 41 Updated Dataset CSSMA
5 T-11 E10 1148974.6 652946.9 T-11 E10 0-1' Original 0 1 340 J Updated Dataset Nonresidential Other
5 T-11 N10 1148984.6 652936.9 T-11 N10 0-1' Original 0 1 497 Updated Dataset Nonresidential Other
5 T-11 S10 1148964.6 652936.9 T-11 S10 0-1' Original 0 1 410 J Updated Dataset Nonresidential Other
5 T-11 S10 1148964.6 652936.9 T-11 S10 0-1'-X Field Duplicate 0 1 430 J Updated Dataset Nonresidential Other
5 T-11 W10 1148974.6 652926.9 T-11 W10 0-1' Original 0 1 350 J Updated Dataset Nonresidential Other
5 TH-2 1148794.8 652932.5 TH-2 (0.66) Original 0.63 0.71 11 Updated Dataset Miscellaneous Programs
5 TH-3 1148851.6 652866.4 TH-3 (0-0.5) Original 0 0.5 250 Updated Dataset Miscellaneous Programs
5 TH-4 1148920.5 652802.0 TH-4 (0-0.5) Original 0 0.5 140 Updated Dataset Miscellaneous Programs
5 TH-5 1148965.0 652749.9 TH-5 (0-0.5) Original 0 0.5 10 Updated Dataset Miscellaneous Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
CSSMA: central staging and soil management area
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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6 10-DS-1 1148444.6 652497.6 10-DS-1 Original 0 0.5 0.082 U Updated Dataset Miscellaneous Programs
6 10-DS-2 1148444.5 652497.6 10-DS-2 Original 0 0.5 0.96 Updated Dataset Miscellaneous Programs
6 1206WT-3A 1148294.0 652065.0 1206WT-3A Original 0 0.25 0.33 Updated Dataset Miscellaneous Programs
6 1206WT-3B 1148347.7 651974.5 1206WT-3B Original 0 0.25 0.081 U Updated Dataset Miscellaneous Programs
6 CA-06-2083-01 CA-06-2083-01 1148412.3 652427.5 S70067 Original 0 0.5 1.11 Both Datasets Nonresidential OU-1/OU-2 FSP
6 CA-06-2113-02 CA-06-2113-02 1148363.6 651772.9 S70068 Original 0 0.5 3.69 Both Datasets Nonresidential OU-1/OU-2 FSP
6 CA-06-2136-03 CA-06-2136-03 1148271.0 651554.2 S70069 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
6 CA-06-2136-04 CA-06-2136-04 1148171.3 651618.6 S70070 Original 0 0.5 3.88 J Both Datasets Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-05 CA-06-2205-05 1147916.9 652047.6 S70071 Original 0 0.5 2.06 Original Dataset Reclassified High Activity 
Area Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-06 CA-06-2205-06 1147952.5 652070.6 S70072 Original 0 0.5 1.98 Original Dataset Reclassified High Activity 
Area Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-07 CA-06-2205-07 1148114.0 652121.0 S70073 Original 0 0.5 0.66 J Both Datasets Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-08 CA-06-2205-08 1147711.2 652124.9 S70074 Original 0 0.5 0.418 Original Dataset Reclassified High Activity 
Area Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-09 CA-06-2205-09 1148225.1 652217.0 S70075 Original 0 0.5 0.655 Original Dataset Reclassified High Activity 
Area Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-10 CA-06-2205-10 1147983.0 652235.0 S70076 Original 0 0.5 0.3 Original Dataset Reclassified High Activity 
Area Nonresidential OU-1/OU-2 FSP

6 CA-06-2205-11 CA-06-2205-11 1147861.9 652290.9 S70077 Original 0 0.5 1.46 Both Datasets Nonresidential OU-1/OU-2 FSP
6 CA-06-2205-12 CA-06-2205-12 1147620.0 652321.9 S70078 Original 0 0.5 1.51 Both Datasets Nonresidential OU-1/OU-2 FSP
6 CA-06-2205-13 CA-06-2205-13 1148164.9 652383.0 S70079 Original 0 0.5 0.388 Both Datasets Nonresidential OU-1/OU-2 FSP
6 CA-06-2498-14 CA-06-2498-14 1147588.9 652126.0 S70080 Original 0 0.5 0.135 Both Datasets Nonresidential OU-1/OU-2 FSP

6 CA-6-EPA-2189-601 CA-6-EPA-2189-601 1148147.3 651366.6 PA-126-B Original 0 0.25 15.9 Original Dataset IM Location/Sample 2000 EPA Nonresidential Grab 
Samples

6 CA-6-EPA-2189-606 CA-6-EPA-2189-606 1148310.8 651533.2 PA-126-A Original 0 0.25 11.2 Original Dataset IM Location/Sample 2000 EPA Nonresidential Grab 
Samples

6 CA-6-EPA-2205-600 CA-6-EPA-2205-600 1147841.3 652207.1 PA-047-B Original 0 0.25 2.01 Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

6 CA-6-SU-2113-LA-A 1148323.1 651769.5 2113-LA-3A Original 0 0.25 1.34 Updated Dataset Special Use Sampling

6 CA-6-SU-2205-A CA-6-SU-2205-A 1147901.8 652255.3 2205-HA-3A Original 0 0.25 0.315 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-A CA-6-SU-2205-A 1147901.8 652255.3 2205-HA-3A-X Field Duplicate 0 0.25 0.217 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-B CA-6-SU-2205-B 1147901.8 652255.3 2205-LA-3B Original 0 0.25 0.51 Both Datasets Special Use Sampling

6 CA-6-SU-2205-C CA-6-SU-2205-C 1147901.8 652255.3 2205-HA-3C Original 0 0.25 1.1 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-D CA-6-SU-2205-D 1147901.8 652255.3 2205-LA-3D Original 0 0.25 1.22 Both Datasets Special Use Sampling
6 CA-6-SU-2205-E CA-6-SU-2205-E 1147901.8 652255.3 2205-LA-3E Original 0 0.25 0.52 Both Datasets Special Use Sampling

6 CA-6-SU-2205-F CA-6-SU-2205-F 1147901.8 652255.3 2205-HA-3F Original 0 0.25 1.11 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-G CA-6-SU-2205-G 1147901.8 652255.3 2205-HA-3G Original 0 0.25 0.52 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-H CA-6-SU-2205-H 1147901.8 652255.3 2205-HA-3H Original 0 0.25 0.46 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-I CA-6-SU-2205-I 1147901.8 652255.3 2205-LA-3I Original 0 0.25 0.39 Both Datasets Special Use Sampling

6 CA-6-SU-2205-J CA-6-SU-2205-J 1147901.8 652255.3 2205-HA-3J Original 0 0.25 0.047 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-K CA-6-SU-2205-K 1147901.8 652255.3 2205-HA-3K Original 0 0.25 0.65 Original Dataset Reclassified High Activity 
Area Special Use Sampling

6 CA-6-SU-2205-L CA-6-SU-2205-L 1147901.8 652255.3 2205-LA-3L Original 0 0.25 1.18 J Both Datasets Special Use Sampling
6 CA-6-SU-2205-M CA-6-SU-2205-M 1147901.8 652255.3 2205-LA-3M Original 0 0.25 0.79 Both Datasets Special Use Sampling
6 CA-6-SU-2205-N CA-6-SU-2205-N 1147901.8 652255.3 2205-LA-3N Original 0 0.25 0.308 Both Datasets Special Use Sampling
6 CA-6-SU-2205-O CA-6-SU-2205-O 1147901.8 652255.3 2205-LA-3O Original 0 0.25 0.46 Both Datasets Special Use Sampling
6 CA-6-SU-2205-P CA-6-SU-2205-P 1147901.8 652255.3 2205-LA-3P Original 0 0.25 0.61 Both Datasets Special Use Sampling
6 CA-6-SU-2205-Q CA-6-SU-2205-Q 1147901.8 652255.3 2205-LA-3Q Original 0 0.25 0.354 J Both Datasets Special Use Sampling
6 CA-6-SU-2205-R CA-6-SU-2205-R 1147901.8 652255.3 2205-LA-3R Original 0 0.25 0.38 J Both Datasets Special Use Sampling
6 CA-6-SU-2205-S CA-6-SU-2205-A 1147901.8 652255.3 2205-LA-3S Original 0 0.25 0.388 J Both Datasets Special Use Sampling
6 CA-6-SU-2205-T CA-6-SU-2205-T 1147901.8 652255.3 2205-LA-3T Original 0 0.25 0.57 Both Datasets Special Use Sampling
6 CA-6-SU-2205-U CA-6-SU-2205-U 1147901.8 652255.3 2205-LA-3U Original 0 0.25 0.19 Both Datasets Special Use Sampling
6 CA-6-SU-2498-A CA-6-SU-2498-A 1147620.4 652088.2 2498-LA-3A Original 0 0.25 0.79 Both Datasets Special Use Sampling
6 CA-6-SU-2498-B CA-6-SU-2498-B 1147620.4 652088.2 2498-LA-3B Original 0 0.25 0.531 J Both Datasets Special Use Sampling
6 CA-6-SU-2498-C CA-6-SU-2498-C 1147620.4 652088.2 2498-LA-3C Original 0 0.25 0.39 J Both Datasets Special Use Sampling
6 CA-6-SU-2498-D CA-6-SU-2498-D 1147620.4 652088.2 2498-LA-3D Original 0 0.25 0.778 J Both Datasets Special Use Sampling
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6 CA-6-SU-2498-E CA-6-SU-2498-E 1147620.4 652088.2 2498-LA-3E Original 0 0.25 1.209 J Both Datasets Special Use Sampling
6 FC2-0044-B 1146700.2 652098.4 FC2-0044-B Original 0 0.25 43 Updated Dataset Residential Sampling
6 FC3-0029-A CA-6-EPA-2096-605 1148297.4 652097.5 FC3-0029-A Original 0 0.25 0.48 Both Datasets USEPA Programs
6 FC3-0029-B 1148276.1 652080.4 FC3-0029-B Original 0 0.25 0.57 Updated Dataset USEPA Programs
6 FC3-0030-A CA-6-EPA-2091-608 1148373.5 651978.5 FC3-0030-A Original 0 0.25 0.05 U Both Datasets USEPA Programs
6 FC3-0030-B CA-6-EPA-2091-607 1148334.6 651976.3 FC3-0030-B Original 0 0.25 0.05 U Both Datasets USEPA Programs
6 FC3-0030-C 1148277.2 651998.8 FC3-0030-C Original 0 0.25 0.05 U Updated Dataset USEPA Programs
6 FC3-0030-D 1148269.9 652052.7 FC3-0030-D Original 0 0.25 0.05 U Updated Dataset USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
IM: interim measure
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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7 CA-07-1435-01 CA-07-1435-01 1149372.1 652618.1 S70081 Original 0 0.5 0.82 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1435-02 CA-07-1435-02 1149290.0 652783.0 S70082 Original 0 0.5 0.207 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1435-03 CA-07-1435-03 1149174.0 652812.9 S70083 Original 0 0.5 0.65 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1435-04 CA-07-1435-04 1149471.0 652864.6 S70084 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1435-05 CA-07-1435-05 1149392.9 652879.9 S70085 Original 0 0.5 0.127 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1435-06 CA-07-1435-06 1149493.0 653115.3 S70086 Original 0 0.5 0.156 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1435-07 CA-07-1435-07 1149187.0 653276.0 S70087 Original 0 0.5 0.217 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1520-08 CA-07-1520-08 1149169.9 652536.0 S70088 Original 0 0.5 7.88 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1520-08 CA-07-1520-08 1149169.9 652536.0 S70556 Original 0.5 1 15.2 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1520-09 CA-07-1520-09 1149208.0 652552.0 S70089 Original 0 0.5 4.6 Both Datasets Nonresidential OU-1/OU-2 FSP
7 CA-07-1520-09 CA-07-1520-09 1149208.0 652552.0 S70090 Field Duplicate 0 0.5 4.4 Both Datasets Nonresidential OU-1/OU-2 FSP

7 CA-7-EPA-1435-703 CA-7-EPA-1435-703 1149269.0 653134.4 FC1-0044-D Original 0 0.25 0.05 U Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

7 CA-7-EPA-1435-704 CA-7-EPA-1435-704 1149269.1 653070.1 FC1-0044-C Original 0 0.25 0.05 U Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

7 CA-7-EPA-1435-704 CA-7-EPA-1435-704 1149269.1 653070.1 FC1-0044-C Original 0 0.25 0.05 U Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

7 CA-7-EPA-1435-704 CA-7-EPA-1435-704 1149269.1 653070.1 FC1-0044-C Original 0 0.25 0.05 U Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

7 CA-7-EPA-1435-704 CA-7-EPA-1435-704 1149269.1 653070.1 FC1-0044-C Original 0 0.25 0.05 U Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

7 CA-7-EPA-1435-705 CA-7-EPA-1435-705 1149274.6 653132.1 PA-065-B Original 0 0.25 0.15 Original Dataset Reclassified High Activity 
Area

2000 EPA Nonresidential Grab 
Samples

7 CA-7-RES-1577-A CA-7-RES-1577-A 1149158.6 652292.1 1577-3A Original 0 0.25 310 Both Datasets Residential Sampling
7 FC1-0044-A CA-7-EPA-1435-709 1149443.2 653036.8 FC1-0044-A Original 0 0.25 0.05 U Both Datasets USEPA Programs
7 FC1-0044-B CA-7-EPA-1435-708 1149408.2 653190.6 FC1-0044-B Original 0 0.25 0.05 U Both Datasets USEPA Programs
7 LINEASL03D 1148987.0 651888.2 LINEASL03D Original 0 0.25 3.8 Updated Dataset Miscellaneous Programs
7 LINEASL04E 1149089.0 652246.0 LINEASL04E Original 0 0.25 17.3 Updated Dataset Miscellaneous Programs
7 PA-100-A 1149431.6 652484.2 PA-100-A Original 0 0.25 0.047 Updated Dataset USEPA Programs
7 PA-100-B CA-7-EPA-1435-706 1149287.4 652617.5 PA-100-B Original 0 0.25 0.8 Both Datasets USEPA Programs
7 PA-118-A CA-7-EPA-1435-710 1149448.3 652591.2 PA-118-A Original 0 0.25 1.9 Both Datasets USEPA Programs
7 PA-118-B CA-7-EPA-1435-707 1149380.8 652713.2 PA-118-B Original 0 0.25 0.084 Both Datasets USEPA Programs
7 PD2-012 1149220.5 652761.1 PD2-012 Original 0 0.25 R Updated Dataset USEPA Programs
7 PD2-014 1149241.0 652831.5 PD2-014 Original 0 0.25 0.05 U Updated Dataset USEPA Programs
7 PD2-016 1149451.5 652829.1 PD2-016 Original 0 0.25 0.05 U Updated Dataset USEPA Programs
7 PD2-019 1149399.7 653002.9 PD2-019 Original 0 0.25 0.05 U Updated Dataset USEPA Programs
7 PECON-019 1149140.6 652230.1 PECON-019 Original 0 0.25 49.8 UJ Updated Dataset USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
R: indicates result was rejected
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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8 CA-08-1004-01 CA-08-1004-01 1150149.1 652523.9 S70091 Original 0 0.5 1.11 Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1168-02 CA-08-1168-02 1149921.5 652161.1 S70092 Original 0 0.5 0.456 Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1168-03 CA-08-1168-03 1149723.9 652184.9 S70093 Original 0 0.5 0.435 J Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1209-04 CA-08-1209-04 1149839.0 651946.0 S70094 Original 0 0.5 0.71 J Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1209-05 CA-08-1209-05 1149757.0 652001.1 S70095 Original 0 0.5 0.195 Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1299-06 CA-08-1299-06 1149646.1 652106.0 S70096 Original 0 0.5 0.117 Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1317-07 CA-08-1317-07 1149632.0 652264.0 S70097 Original 0 0.5 0.873 J Both Datasets Nonresidential OU-1/OU-2 FSP
8 CA-08-1374-08 CA-08-1374-08 1149548.9 652226.9 S70098 Original 0 0.5 0.982 J Both Datasets Nonresidential OU-1/OU-2 FSP

8 CA-8-SU-890-A CA-8-SU-890-A 1150340.2 652550.4 890-HA-3A Original 0 0.25 0.081 U Original Dataset Reclassified High Activity 
Area Special Use Sampling

8 CA-8-SU-890-B CA-8-SU-890-B 1150340.2 652550.4 890-LA-3B Original 0 0.25 0.091 U Both Datasets
Was provided to USEPA, 

but non-detect values 
were excluded

Special Use Sampling

8 CA-8-SU-890-C CA-8-SU-890-C 1150340.2 652550.4 890-HA-3C Original 0 0.25 0.083 U Original Dataset Reclassified High Activity 
Area Special Use Sampling

8 CA-8-SU-890-D CA-8-SU-890-D 1150340.2 652550.4 890-LA-3D Original 0 0.25 0.16 Both Datasets Special Use Sampling
8 FC2-0028-D 1149672.1 652237.0 FC2-0028-D Original 0 0.25 0.48 Updated Dataset Residential Sampling
8 FC2-0029-A 1149689.3 652501.8 FC2-0029-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
8 FC2-0029-B 1149724.8 652500.2 FC2-0029-B Original 0 0.25 0.34 Updated Dataset USEPA Programs
8 FC2-0029-C 1149735.0 652455.4 FC2-0029-C Original 0 0.25 0.49 Updated Dataset USEPA Programs
8 FE3-002-A 1149671.6 651932.8 FE3-002-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
8 FE3-003-A 1149718.1 651936.6 FE3-003-A Original 0 0.25 0.62 Updated Dataset USEPA Programs
8 PA-092-A CA-8-EPA-1317-800 1149568.7 652335.3 PA-092-A Original 0 0.25 0.15 Both Datasets USEPA Programs
8 PA-092-B CA-8-EPA-1317-801 1149603.3 652314.4 PA-092-B Original 0 0.25 2.5 Both Datasets USEPA Programs
8 PC-087-A 1149680.2 652431.6 PC-087-A Original 0 0.25 0.15 Updated Dataset USEPA Programs
8 PE-071-A 1149594.9 651934.1 PE-071-A Original 0 0.25 0.6 Updated Dataset USEPA Programs
8 PE-071-B 1149602.2 652080.2 PE-071-B Original 0 0.25 0.05 Updated Dataset USEPA Programs
8 PF-006-A 1149573.6 651959.3 PF-006-A Original 0 0.25 0.05 U Updated Dataset USEPA Programs
8 PF-006-B 1149573.1 652030.2 PF-006-B Original 0 0.25 0.057 Updated Dataset USEPA Programs
8 PF-007-A 1149635.7 651961.3 PF-007-A Original 0 0.25 0.103 Updated Dataset USEPA Programs
8 PF-007-B 1149638.8 652030.7 PF-007-B Original 0 0.25 0.132 Updated Dataset USEPA Programs
8 PF-007-B 1149638.8 652030.7 PF-007-BS Original 0 0.25 0.202 Updated Dataset USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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9 CA-09-1504-01 CA-09-1504-01 1149100.7 653570.9 S70406 Original 0 0.5 0.051 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1504-02 CA-09-1504-02 1149176.1 653646.0 S70407 Original 0 0.5 0.043 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1504-03 CA-09-1504-03 1149295.9 653812.1 S70408 Original 0 0.5 0.043 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1504-04 CA-09-1504-04 1149056.9 653923.1 S70409 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1504-05 CA-09-1504-05 1149284.0 653964.4 S70410 Original 0 0.5 0.042 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1504-06 CA-09-1504-06 1149236.1 654145.0 S70411 Original 0 0.5 0.048 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1597-07 CA-09-1597-07 1149027.0 654920.0 S70412 Original 0 0.5 5.86 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1597-07 CA-09-1597-07 1149027.0 654920.0 S70561 Original 0.5 1 3.93 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1720-08 CA-09-1720-08 1148934.7 654658.3 S70413 Original 0 0.5 0.504 J Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1720-09 CA-09-1720-09 1148612.5 654698.5 S70414 Original 0 0.5 0.039 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1720-10 CA-09-1720-10 1148549.1 654864.8 S70415 Original 0 0.5 0.073 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1720-11 CA-09-1720-11 1148907.9 655087.1 S70416 Original 0 0.5 0.047 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1720-12 CA-09-1720-12 1148833.8 655280.6 S70417 Original 0 0.5 0.046 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1722-13 CA-09-1722-13 1148948.8 653687.1 S70418 Original 0 0.5 0.92 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1722-14 CA-09-1722-14 1148917.0 654005.8 S70419 Original 0 0.5 0.065 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1722-15 CA-09-1722-15 1148903.9 654262.7 S70420 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1722-16 CA-09-1722-16 1148649.0 654448.9 S70421 Original 0 0.5 0.217 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1722-17 CA-09-1722-17 1148727.8 654533.0 S70422 Original 0 0.5 0.082 Both Datasets Nonresidential OU-1/OU-2 FSP
9 CA-09-1722-17 CA-09-1722-17 1148727.8 654533.0 S70423 Field Duplicate 0 0.5 0.145 Both Datasets Nonresidential OU-1/OU-2 FSP

9 CA-9-SU-1504-A CA-9-SU-1504-A 1149177.7 653884.8 1504-LA-3A Original 0 0.25 0.075 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-B CA-9-SU-1504-B 1149177.7 653884.8 1504-LA-3B Original 0 0.25 0.081 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-C CA-9-SU-1504-C 1149177.7 653884.8 1504-LA-3C Original 0 0.25 0.079 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-D CA-9-SU-1504-D 1149177.7 653884.8 1504-LA-3D Original 0 0.25 0.073 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-E CA-9-SU-1504-E 1149177.7 653884.8 1504-LA-3E Original 0 0.25 0.077 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-F CA-9-SU-1504-F 1149177.7 653884.8 1504-LA-3F Original 0 0.25 0.078 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-G CA-9-SU-1504-G 1149177.7 653884.8 1504-LA-3G Original 0 0.25 0.079 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-H CA-9-SU-1504-H 1149177.7 653884.8 1504-LA-3H Original 0 0.25 0.076 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 CA-9-SU-1504-I CA-9-SU-1504-I 1149177.7 653884.8 1504-LA-3I Original 0 0.25 0.075 U Both Datasets
Was provided to USEPA, 

but nondetect values 
were excluded

Special Use Sampling

9 PB-019-03 CA-9-EPA-1720-902 1148780.0 654081.6 PB-019-03 Original 0 0.25 0.57 Both Datasets USEPA Programs
9 PB-019-08 CA-9-EPA-1720-900 1148540.3 655246.8 PB-019-08 Original 0 0.25 0.32 Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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10 ABS-1 1148535.6 653005.0 ABS-1 (0-0.5) Original 0 0.5 0.073 U Updated Dataset Miscellaneous Programs
10 ABS-10 1148677.1 653115.1 ABS-10 (0-0.5) Original 0 0.5 0.13 U Updated Dataset Miscellaneous Programs
10 ABS-11 1148654.8 653167.9 ABS-11 (0-0.5) Original 0 0.5 0.46 Updated Dataset Miscellaneous Programs
10 ABS-12 1148701.1 653181.3 ABS-12 (0-0.5) Original 0 0.5 0.24 Updated Dataset Miscellaneous Programs
10 ABS-13 1148720.5 653238.4 ABS-13 (0-0.5) Original 0 0.5 31.5 Updated Dataset Miscellaneous Programs
10 ABS-14 1148658.1 653247.6 ABS-14 (0-0.5) Original 0 0.5 0.57 Updated Dataset Miscellaneous Programs
10 ABS-15 1148721.8 653332.6 ABS-15 (0-0.5) Original 0 0.5 130 Updated Dataset Miscellaneous Programs
10 ABS-16 1148723.4 653370.0 ABS-16 (0-0.5) Original 0 0.5 26.3 Updated Dataset Miscellaneous Programs
10 ABS-17 1148729.6 653398.8 ABS-17 (0-0.5) Original 0 0.5 14.7 Updated Dataset Miscellaneous Programs
10 ABS-18 1148672.8 653408.6 ABS-18 (0-0.5) Original 0 0.5 31.9 Updated Dataset Miscellaneous Programs
10 ABS-19 1148677.6 653358.4 ABS-19 (0-0.5) Original 0 0.5 15.8 Updated Dataset Miscellaneous Programs
10 ABS-2 1148536.6 653051.4 ABS-2 (0-0.5) Original 0 0.5 0.072 U Updated Dataset Miscellaneous Programs
10 ABS-20 1148663.4 653311.2 ABS-20 (0-0.5) Original 0 0.5 19 Updated Dataset Miscellaneous Programs
10 ABS-21 1148637.2 653294.1 ABS-21 (0-0.5) Original 0 0.5 3.2 Updated Dataset Miscellaneous Programs
10 ABS-22 1148606.2 653285.3 ABS-22 (0-0.5) Original 0 0.5 1.5 Updated Dataset Miscellaneous Programs
10 ABS-23 1148595.4 653333.5 ABS-23 (0-0.5) Original 0 0.5 0.096 Updated Dataset Miscellaneous Programs
10 ABS-24 1148626.8 653359.1 ABS-24 (0-0.5) Original 0 0.5 5.8 Updated Dataset Miscellaneous Programs
10 ABS-25 1148625.1 653400.5 ABS-25 (0-0.5) Original 0 0.5 2.9 Updated Dataset Miscellaneous Programs
10 ABS-26 1148539.4 653416.7 ABS-26 (0-0.5) Original 0 0.5 0.93 Updated Dataset Miscellaneous Programs
10 ABS-27 1148773.3 653410.0 ABS-27 (0-0.5) Original 0 0.5 0.13 Updated Dataset Miscellaneous Programs
10 ABS-28 1148763.0 653370.6 ABS-28 (0-0.5) Original 0 0.5 29.3 Updated Dataset Miscellaneous Programs
10 ABS-29 1148762.7 653330.1 ABS-29 (0-0.5) Original 0 0.5 12.6 Updated Dataset Miscellaneous Programs
10 ABS-3 1148538.8 653108.0 ABS-3 (0-0.25) Original 0 0.25 0.072 U Updated Dataset Miscellaneous Programs
10 ABS-30 1148774.0 653329.3 ABS-30 (0-0.5) Original 0 0.5 8.1 Updated Dataset Miscellaneous Programs
10 ABS-31 1148783.0 653323.3 ABS-31 (0-0.5) Original 0 0.5 5 Updated Dataset Miscellaneous Programs
10 ABS-32 1148799.2 653361.1 ABS-32 (0-0.5) Original 0 0.5 17.8 Updated Dataset Miscellaneous Programs
10 ABS-33 1148820.1 653407.0 ABS-33 (0-0.5) Original 0 0.5 4.5 Updated Dataset Miscellaneous Programs
10 ABS-34 1148798.4 653404.6 ABS-34 (0-0.5) Original 0 0.5 15.1 Updated Dataset Miscellaneous Programs
10 ABS-35 1148767.4 653279.3 ABS-35 (0-0.5) Original 0 0.5 5.7 Updated Dataset Miscellaneous Programs
10 ABS-36 1148760.6 653277.2 ABS-36 (0-0.5) Original 0 0.5 11.1 Updated Dataset Miscellaneous Programs
10 ABS-37 1148721.8 653281.5 ABS-37 (0-0.5) Original 0 0.5 27.1 Updated Dataset Miscellaneous Programs
10 ABS-4 1148544.1 653166.5 ABS-4 (0-0.5) Original 0 0.5 0.04 Updated Dataset Miscellaneous Programs
10 ABS-5 1148597.8 653170.5 ABS-5 (0-0.5) Original 0 0.5 0.055 Updated Dataset Miscellaneous Programs
10 ABS-6 1148617.3 653073.0 ABS-6 (0-0.5) Original 0 0.5 0.25 Updated Dataset Miscellaneous Programs
10 ABS-7 1148603.8 653008.5 ABS-7 (0-0.5) Original 0 0.5 0.72 Updated Dataset Miscellaneous Programs
10 ABS-8 1148652.9 653005.4 ABS-8 (0-0.5) Original 0 0.5 1 Updated Dataset Miscellaneous Programs
10 ABS-9 1148671.4 653061.6 ABS-9 (0-0.5) Original 0 0.5 1.8 Updated Dataset Miscellaneous Programs
10 CA-1 1148680.0 653650.4 CA-1-0.5-1ft Original 0.5 1 0.31 J Updated Dataset Miscellaneous Programs
10 CA-1 1148680.0 653650.4 CA-1-0-0.25ft Original 0 0.25 0.67 J Updated Dataset Miscellaneous Programs
10 CA-10 1148786.9 653686.8 CA-10-0.5-1ft Original 0.5 1 6.77 J Updated Dataset Miscellaneous Programs
10 CA-10 1148786.9 653686.8 CA-10-0-0.25ft Original 0 0.25 3.29 J Updated Dataset Miscellaneous Programs

10 CA-10 1148786.9 653686.8 CA-10-0-0.25ft 
dup Field Duplicate 0 0.25 3.2 J Updated Dataset Miscellaneous Programs

10 CA-10-1788-01 CA-10-1788-01 1148824.2 653568.9 S70284 Original 0 0.5 1.06 Both Datasets Nonresidential OU-1/OU-2 FSP

10 CA-10-1788-01 CA-10-1788-01 1148824.2 653568.9 S70285 Field Duplicate 0 0.5 1.009 J Both Datasets Nonresidential OU-1/OU-2 FSP

10 CA-10-1807-02 CA-10-1807-02 1148789.3 653687.1 S70286 Original 0 0.5 6.31 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-1807-02 CA-10-1807-02 1148789.3 653687.1 S70566 Original 0.5 1 1.87 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-1807-03 CA-10-1807-03 1148780.4 653740.0 S70287 Original 0 0.5 0.88 J Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-1912-04 CA-10-1912-04 1148677.1 653805.8 S70288 Original 0 0.5 0.59 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-1912-05 CA-10-1912-05 1148552.3 653815.7 S70289 Original 0 0.5 0.7 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-06 CA-10-2049-06 1148315.2 653889.6 S70290 Original 0 0.5 0.331 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-07 CA-10-2049-07 1148421.8 653938.5 S70291 Original 0 0.5 0.259 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-08 CA-10-2049-08 1148227.0 654004.3 S70292 Original 0 0.5 0.59 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-09 CA-10-2049-09 1148369.9 654059.0 S70293 Original 0 0.5 0.635 J Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-10 CA-10-2049-10 1148248.6 654267.9 S70294 Original 0 0.5 0.623 J Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-11 CA-10-2049-11 1148361.8 654359.7 S70295 Original 0 0.5 26.5 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-11 CA-10-2049-11 1148361.8 654359.7 S70571 Original 0.5 1 24.3 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-12 CA-10-2049-12 1148378.0 654437.6 S70296 Original 0 0.5 39.2 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-12 CA-10-2049-12 1148378.0 654437.6 S70576 Original 0.5 1 36.8 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-13 CA-10-2049-13 1148183.7 654537.6 S70297 Original 0 0.5 65.5 J Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2049-13 CA-10-2049-13 1148183.7 654537.6 S70581 Original 0.5 1 35.4 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2133-14 CA-10-2133-14 1148169.0 654598.1 S70298 Original 0 0.5 35.2 Both Datasets Nonresidential OU-1/OU-2 FSP
10 CA-10-2133-15 CA-10-2133-15 1148146.1 654734.1 S70299 Original 0 0.5 4.5 Both Datasets Nonresidential OU-1/OU-2 FSP
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10 CA-10-2287-16 CA-10-2287-16 1147913.5 654788.2 S70300 Original 0 0.5 0.58 Both Datasets Nonresidential OU-1/OU-2 FSP

10 CA-10-SU-1958-A CA-10-SU-1958-A 1148582.8 652840.1 1958-LA-3A Original 0 0.25 0.229 Both Datasets
disagreement between 

coordinates from original 
and updated datasets

Special Use Sampling

10 CA-10-SU-1958-A CA-10-SU-1958-A 1148582.8 652840.1 1958-LA-3A-X Field Duplicate 0 0.25 0.19 Both Datasets
disagreement between 

coordinates from original 
and updated datasets

Special Use Sampling

10 CA-10-SU-1958-B CA-10-SU-1958-B 1148582.8 652840.1 1958-LA-3B Original 0 0.25 0.088 J Both Datasets
disagreement between 

coordinates from original 
and updated datasets

Special Use Sampling

10 CA-10-SU-1958-C CA-10-SU-1958-C 1148582.8 652840.1 1958-LA-3C Original 0 0.25 0.38 Both Datasets
disagreement between 

coordinates from original 
and updated datasets

Special Use Sampling

10 CA-11 1148783.4 653711.1 CA-11-0.5-1ft Original 0.5 1 0.58 J Updated Dataset Miscellaneous Programs
10 CA-11 1148783.4 653711.1 CA-11-0-0.25ft Original 0 0.25 3.75 J Updated Dataset Miscellaneous Programs
10 CA-12 1148777.6 653733.7 CA-12-0.5-1ft Original 0.5 1 0.86 J Updated Dataset Miscellaneous Programs
10 CA-12 1148777.6 653733.7 CA-12-0-0.25ft Original 0 0.25 1.23 Updated Dataset Miscellaneous Programs

10 CA-12 1148777.6 653733.7 CA-12-0-0.25ft 
dup Field Duplicate 0 0.25 1.22 Updated Dataset Miscellaneous Programs

10 CA-13 1148770.4 653757.8 CA-13-0.5-1ft Original 0.5 1 0.881 J Updated Dataset Miscellaneous Programs
10 CA-13 1148770.4 653757.8 CA-13-0-0.25ft Original 0 0.25 0.66 J Updated Dataset Miscellaneous Programs
10 CA-14 1148815.5 653662.8 CA-14-0.5-1ft Original 0.5 1 0.351 Updated Dataset Miscellaneous Programs
10 CA-14 1148815.5 653662.8 CA-14-0-0.25ft Original 0 0.25 13.6 Updated Dataset Miscellaneous Programs
10 CA-15 1148808.6 653691.9 CA-15-0.5-1ft Original 0.5 1 23.5 J Updated Dataset Miscellaneous Programs

10 CA-15 1148808.6 653691.9 CA-15-0-0.25f dup Field Duplicate 0 0.25 14 Updated Dataset Miscellaneous Programs

10 CA-15 1148808.6 653691.9 CA-15-0-0.25ft Original 0 0.25 12.7 Updated Dataset Miscellaneous Programs
10 CA-16 1148800.3 653712.4 CA-16-0.5-1ft Original 0.5 1 0.087 U Updated Dataset Miscellaneous Programs
10 CA-16 1148800.3 653712.4 CA-16-0-0.25ft Original 0 0.25 4.94 J Updated Dataset Miscellaneous Programs
10 CA-17 1148795.2 653740.5 CA-17-0.5-1ft Original 0.5 1 3.25 Updated Dataset Miscellaneous Programs
10 CA-17 1148795.2 653740.5 CA-17-0-0.25ft Original 0 0.25 4.66 J Updated Dataset Miscellaneous Programs
10 CA-18 1148789.2 653767.0 CA-18-0.5-1ft Original 0.5 1 1.333 J Updated Dataset Miscellaneous Programs
10 CA-18 1148789.2 653767.0 CA-18-0-0.25ft Original 0 0.25 1.28 J Updated Dataset Miscellaneous Programs
10 CA-19 1148828.9 653665.6 CA-19-0.5-1ft Original 0.5 1 25.5 J Updated Dataset Miscellaneous Programs
10 CA-19 1148828.9 653665.6 CA-19-0-0.25ft Original 0 0.25 6.98 J Updated Dataset Miscellaneous Programs
10 CA-2 1148673.8 653674.5 CA-2-0.5-1ft Original 0.5 1 0.32 Updated Dataset Miscellaneous Programs
10 CA-2 1148673.8 653674.5 CA-2-0-0.25ft Original 0 0.25 0.13 J Updated Dataset Miscellaneous Programs
10 CA-20 1148818.8 653692.1 CA-20-0.5-1ft Original 0.5 1 5.3 J Updated Dataset Miscellaneous Programs
10 CA-20 1148818.8 653692.1 CA-20-0-0.25ft Original 0 0.25 2.93 J Updated Dataset Miscellaneous Programs
10 CA-21 1148813.0 653718.1 CA-21-0-0.25ft Original 0 0.25 1 J Updated Dataset Miscellaneous Programs
10 CA-22 1148805.1 653743.5 CA-22-0-0.25ft Original 0 0.25 13.5 J Updated Dataset Miscellaneous Programs

10 CA-22 1148805.1 653743.5 CA-22-0-0.25ft 
dup Field Duplicate 0 0.25 9.46 J Updated Dataset Miscellaneous Programs

10 CA-23 1148800.1 653766.7 CA-23-0.5-1ft Original 0.5 1 0.47 Updated Dataset Miscellaneous Programs

10 CA-23 1148800.1 653766.7 CA-23-0.5-1ft dup Field Duplicate 0.5 1 0.33 Updated Dataset Miscellaneous Programs

10 CA-23 1148800.1 653766.7 CA-23-0-0.25ft Original 0 0.25 5.76 J Updated Dataset Miscellaneous Programs
10 CA-24 1148623.0 653757.2 CA-24-0.5-1ft Original 0.5 1 1.2 Updated Dataset Miscellaneous Programs
10 CA-24 1148623.0 653757.2 CA-24-0-0.25ft Original 0 0.25 0.18 U Updated Dataset Miscellaneous Programs
10 CA-25 1148541.3 653762.0 CA-25-0.5-1ft Original 0.5 1 0.15 U Updated Dataset Miscellaneous Programs
10 CA-25 1148541.3 653762.0 CA-25-0-0.25ft Original 0 0.25 0.33 U Updated Dataset Miscellaneous Programs

10 CA-25 1148541.3 653762.0 CA-25-0-0.25ft 
dup Field Duplicate 0 0.25 0.16 U Updated Dataset Miscellaneous Programs

10 CA-26 1148765.5 653661.8 CA-26-0.5-1ft Original 0.5 1 0.084 U Updated Dataset Miscellaneous Programs
10 CA-26 1148765.5 653661.8 CA-26-0-0.25ft Original 0 0.25 0.197 Updated Dataset Miscellaneous Programs
10 CA-27 1148758.9 653686.1 CA-27-0.5-1ft Original 0.5 1 1.8 Updated Dataset Miscellaneous Programs
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10 CA-27 1148758.9 653686.1 CA-27-0-0.25ft Original 0 0.25 0.23 J Updated Dataset Miscellaneous Programs

10 CA-27 1148758.9 653686.1 CA-27-0-0.25ft 
dup Field Duplicate 0 0.25 0.334 J Updated Dataset Miscellaneous Programs

10 CA-28 1148752.6 653710.2 CA-28-0.5-1ft Original 0.5 1 0.083 U Updated Dataset Miscellaneous Programs
10 CA-28 1148752.6 653710.2 CA-28-0-0.25ft Original 0 0.25 0.081 U Updated Dataset Miscellaneous Programs
10 CA-29 1148746.0 653734.4 CA-29-0.5-1ft Original 0.5 1 0.24 Updated Dataset Miscellaneous Programs
10 CA-29 1148746.0 653734.4 CA-29-0-0.25ft Original 0 0.25 0.164 Updated Dataset Miscellaneous Programs
10 CA-3 1148665.3 653759.4 CA-3-0.5-1ft Original 0.5 1 0.088 U Updated Dataset Miscellaneous Programs
10 CA-3 1148665.3 653759.4 CA-3-0-0.25ft Original 0 0.25 0.53 J Updated Dataset Miscellaneous Programs
10 CA-30 1148739.5 653758.4 CA-30-0.5-1ft Original 0.5 1 0.146 Updated Dataset Miscellaneous Programs
10 CA-30 1148739.5 653758.4 CA-30-0-0.25ft Original 0 0.25 0.064 Updated Dataset Miscellaneous Programs
10 CA-4 1148732.1 653660.9 CA-4-0.5-1ft Original 0.5 1 0.086 U Updated Dataset Miscellaneous Programs
10 CA-4 1148732.1 653660.9 CA-4-0-0.25ft Original 0 0.25 0.61 Updated Dataset Miscellaneous Programs
10 CA-5 1148727.9 653685.4 CA-5-0.5-1ft Original 0.5 1 0.084 U Updated Dataset Miscellaneous Programs
10 CA-5 1148727.9 653685.4 CA-5-0-0.25ft Original 0 0.25 0.071 U Updated Dataset Miscellaneous Programs
10 CA-6 1148724.5 653708.6 CA-6-0.5-1ft Original 0.5 1 0.086 U Updated Dataset Miscellaneous Programs
10 CA-6 1148724.5 653708.6 CA-6-0-0.25ft Original 0 0.25 0.26 J Updated Dataset Miscellaneous Programs
10 CA-7 1148720.1 653734.5 CA-7-0.5-1ft Original 0.5 1 0.085 U Updated Dataset Miscellaneous Programs
10 CA-7 1148720.1 653734.5 CA-7-0-0.25ft Original 0 0.25 0.594 J Updated Dataset Miscellaneous Programs
10 CA-8 1148717.1 653760.5 CA-8-0.5-1ft Original 0.5 1 0.087 U Updated Dataset Miscellaneous Programs
10 CA-8 1148717.1 653760.5 CA-8-0-0.25ft Original 0 0.25 0.084 U Updated Dataset Miscellaneous Programs
10 CA-9 1148794.7 653662.2 CA-9-0.5-1ft Original 0.5 1 2.96 J Updated Dataset Miscellaneous Programs
10 CA-9 1148794.7 653662.2 CA-9-0-0.25ft Original 0 0.25 21.5 J Updated Dataset Miscellaneous Programs
10 CP-C-6 1147939.7 654935.9 CP-C-6-0-3" Original 0 0.25 4.44 Updated Dataset Miscellaneous Programs
10 CP-C-6 1147939.7 654935.9 CP-C-6-6-12" Original 0.5 1 4.78 J Updated Dataset Miscellaneous Programs
10 CP-C-7 1147853.7 654924.3 CP-C-7-0-3" Original 0 0.25 2.51 Updated Dataset Miscellaneous Programs

10 CP-C-7 1147853.7 654924.3 CP-C-7-0-3"-DUP Field Duplicate 0 0.25 2.52 J Updated Dataset Miscellaneous Programs

10 CP-C-7 1147853.7 654924.3 CP-C-7-6-12" Original 0.5 1 2.9 J Updated Dataset Miscellaneous Programs
10 CP-C-8 1147881.7 654837.1 CP-C-8-0-3" Original 0 0.25 0.44 Updated Dataset Miscellaneous Programs
10 CP-C-8 1147881.7 654837.1 CP-C-8-6-12" Original 0.5 1 0.08 U Updated Dataset Miscellaneous Programs

10 PB-024-07 CA-10-EPA-2049-
1001 1148260.8 653780.3 PB-024-07 Original 0 0.25 0.13 Both Datasets USEPA Programs

10 PB-024-09 CA-10-EPA-2049-
1003 1148380.5 653876.4 PB-024-09 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs

10 PB-RRB3-01 CA-10-EPA-43163-
1000 1148173.8 654806.2 PB-RRB3-01 Original 0 0.25 13 Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

11 CA-11-2057-03 CA-11-2057-03 1148477.3 654616.6 S70265 Original 0 0.5 0.503 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-04 CA-11-2057-04 1148474.0 654671.9 S70266 Original 0 0.5 1.7 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-05 CA-11-2057-05 1148438.7 654747.5 S70267 Original 0 0.5 1.48 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-06 CA-11-2057-06 1148372.3 654754.1 S70268 Original 0 0.5 2.37 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-07 CA-11-2057-07 1148454.0 654797.8 S70269 Original 0 0.5 3.45 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-08 CA-11-2057-08 1148339.8 654834.6 S70270 Original 0 0.5 1.45 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-09 CA-11-2057-09 1148466.7 654852.9 S70271 Original 0 0.5 0.425 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-10 CA-11-2057-10 1148244.6 654871.9 S70272 Original 0 0.5 0.506 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-11 CA-11-2057-11 1148386.9 654913.9 S70273 Original 0 0.5 1.028 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-12 CA-11-2057-12 1148448.0 654936.0 S70274 Original 0 0.5 0.454 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-13 CA-11-2057-13 1148417.4 654943.4 S70275 Original 0 0.5 1.65 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-14 CA-11-2057-14 1148314.8 654945.0 S70276 Original 0 0.5 0.147 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-15 CA-11-2057-15 1148185.4 654969.1 S70277 Original 0 0.5 0.207 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-16 CA-11-2057-16 1148386.8 654995.3 S70278 Original 0 0.5 0.313 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-16 CA-11-2057-16 1148386.8 654995.3 S70279 Field Duplicate 0 0.5 0.087 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-17 CA-11-2057-17 1148263.8 655023.9 S70280 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2057-18 CA-11-2057-18 1148442.1 655033.3 S70281 Original 0 0.5 0.05 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2200-19 CA-11-2200-19 1148189.5 655169.9 S70282 Original 0 0.5 0.354 J Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-2209-20 CA-11-2209-20 1148210.0 655242.1 S70283 Original 0 0.5 0.401 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-9999-01 CA-11-9999-01 1147854.3 655287.1 S70263 Original 0 0.5 0.212 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CA-11-9999-02 CA-11-9999-02 1147860.6 655194.1 S70264 Original 0 0.5 1.63 Both Datasets Nonresidential OU-1/OU-2 FSP
11 CP-C-1 1148332.2 654955.2 CP-C-1-0-3" Original 0 0.25 0.08 U Updated Dataset Miscellaneous Programs
11 CP-C-1 1148332.2 654955.2 CP-C-1-6-12" Original 0.5 1 0.219 Updated Dataset Miscellaneous Programs
11 CP-C-2 1148383.0 655016.6 CP-C-2-0-3" Original 0 0.25 0.087 U Updated Dataset Miscellaneous Programs
11 CP-C-2 1148383.0 655016.6 CP-C-2-6-12" Original 0.5 1 0.08 U Updated Dataset Miscellaneous Programs
11 CP-C-3 1148429.7 654893.8 CP-C-3-0-3" Original 0 0.25 15.8 J Updated Dataset Miscellaneous Programs
11 CP-C-3 1148429.7 654893.8 CP-C-3-6-12" Original 0.5 1 2.44 J Updated Dataset Miscellaneous Programs
11 CP-C-4 1148343.9 654859.8 CP-C-4-0-3" Original 0 0.25 2.08 J Updated Dataset Miscellaneous Programs
11 CP-C-4 1148343.9 654859.8 CP-C-4-6-12" Original 0.5 1 0.234 J Updated Dataset Miscellaneous Programs
11 CP-C-5 1148425.4 654691.4 CP-C-5-0-3" Original 0 0.25 2.56 J Updated Dataset Miscellaneous Programs
11 CP-C-5 1148425.4 654691.4 CP-C-5-0-3"-DUP Field Duplicate 0 0.25 2 Updated Dataset Miscellaneous Programs
11 CP-C-5 1148425.4 654691.4 CP-C-5-6-12" Original 0.5 1 0.72 J Updated Dataset Miscellaneous Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

12 CA-12-2737-01 CA-12-2737-01 1147020.5 655577.9 S70099 Original 0 0.5 2.34 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-02 CA-12-2737-02 1146804.0 655646.1 S70100 Original 0 0.5 0.18 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-03 CA-12-2737-03 1146627.0 655617.2 S70101 Original 0 0.5 1.161 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-04 CA-12-2737-04 1146640.5 655796.5 S70102 Original 0 0.5 0.484 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-05 CA-12-2737-05 1146546.0 655845.9 S70103 Original 0 0.5 12.8 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-05 CA-12-2737-05 1146546.0 655845.9 S70591 Original 0.5 1 1.19 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-06 CA-12-2737-06 1146453.0 655880.0 S70104 Original 0 0.5 15.3 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2737-06 CA-12-2737-06 1146453.0 655880.0 S70596 Original 0.5 1 6.27 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2819-07 CA-12-2819-07 1146698.6 655483.5 S70105 Original 0 0.5 19.3 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2819-07 CA-12-2819-07 1146698.6 655483.5 S70601 Original 0.5 1 2.54 Both Datasets Nonresidential OU-1/OU-2 FSP
12 CA-12-2819-08 CA-12-2819-08 1146899.0 655481.3 S70106 Original 0 0.5 1.17 J Both Datasets Nonresidential OU-1/OU-2 FSP
12 PB-009-04 CA-12-EPA-43153-1200 1146755.4 655500.7 PB-009-04 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs
12 PB-009-60 CA-12-EPA-43153-1201 1146827.3 655489.0 PB-009-60A Original 0 0.25 0.05 UJ Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

13 CA-13-2598-01 CA-13-2598-01 1147368.2 654809.3 S70107 Original 0 0.5 0.263 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2850-02 CA-13-2850-02 1146775.7 654975.2 S70108 Original 0 0.5 5.5 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2850-02 CA-13-2850-02 1146775.7 654975.2 S70606 Original 0.5 1 2.24 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2850-02 CA-13-2850-02 1146775.7 654975.2 S70775 Field Duplicate 0.5 1 2.39 J Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2850-03 CA-13-2850-03 1146769.2 655030.4 S70109 Original 0 0.5 4.33 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2875-04 CA-13-2875-04 1146758.7 654627.8 S70110 Original 0 0.5 0.21 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2875-05 CA-13-2875-05 1146797.2 654762.9 S70111 Original 0 0.5 0.263 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2900-08 CA-13-2900-08 1146720.6 655095.6 S70114 Original 0 0.5 0.865 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2900-08 CA-13-2900-08 1146720.6 655095.6 S70115 Field Duplicate 0 0.5 0.66 J Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2900-09 CA-13-2900-09 1146714.6 655168.8 S70116 Original 0 0.5 7.4 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2900-09 CA-13-2900-09 1146714.6 655168.8 S70611 Original 0.5 1 8.1 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2900-10 CA-13-2900-10 1146685.5 655212.5 S70117 Original 0 0.5 11.7 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2900-10 CA-13-2900-10 1146685.5 655212.5 S70616 Original 0.5 1 22.9 Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2939-06 CA-13-2939-06 1146634.9 654526.3 S70112 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
13 CA-13-2939-07 CA-13-2939-07 1146604.8 654514.6 S70113 Original 0 0.5 0.46 Both Datasets Nonresidential OU-1/OU-2 FSP

13 CA-13-SU-2875-HA-A CA-13-SU-2875-HA-A 1146750.8 654679.8 2875-HA-3A Original 0 0.25 0.134 Original Dataset Reclassified High Activity 
Area Special Use Sampling

13 CA-13-SU-2875-LA-B CA-13-SU-2875-LA-B 1146750.8 654679.8 2875-LA-3B Original 0 0.25 0.181 Both Datasets Special Use Sampling
13 CA-13-SU-2875-LA-C CA-13-SU-2875-LA-C 1146750.8 654679.8 2875-LA-3C Original 0 0.25 0.194 Both Datasets Special Use Sampling
13 FC3-0063-D 1146878.9 654919.0 FC3-0063-D Original 0 0.25 0.22 Updated Dataset Residential Sampling

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

14 North 3053-A 1146263.0 655830.0 3053-3A Original 0 0.25 12.8 Updated Dataset Miscellaneous Programs
14 North 3053-B 1146355.0 655791.0 3053-3B Original 0 0.25 28.9 J Updated Dataset Miscellaneous Programs
14 North 3053-C 1146273.0 655931.0 3053-3C Original 0 0.25 7.53 Updated Dataset Miscellaneous Programs
14 North 3053-C 1146273.0 655931.0 3053-3C-X Field Duplicate 0 0.25 6.78 Updated Dataset Miscellaneous Programs
14 North 3053-D 1146251.0 656004.0 3053-3D Original 0 0.25 14.1 Updated Dataset Miscellaneous Programs
14 North CA-14-3002-01 CA-14-3002-01 1146501.0 655558.1 S70118 Original 0 0.5 3.94 J Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-02 CA-14-3053-02 1146336.9 655759.3 S70119 Original 0 0.5 15.5 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-02 CA-14-3053-02 1146336.9 655759.3 S70621 Original 0.5 1 28 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-03 CA-14-3053-03 1146362.0 655806.1 S70120 Original 0 0.5 46 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-03 CA-14-3053-03 1146362.0 655806.1 S70121 Field Duplicate 0 0.5 36 J Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-03 CA-14-3053-03 1146362.0 655806.1 S70626 Original 0.5 1 11.4 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-04 CA-14-3053-04 1146235.9 655888.9 S70122 Original 0 0.5 1.143 J Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-05 CA-14-3053-05 1146283.2 655918.4 S70123 Original 0 0.5 6.69 J Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-05 CA-14-3053-05 1146283.2 655918.4 S70631 Original 0.5 1 8.42 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-06 CA-14-3053-06 1146199.9 656047.2 S70124 Original 0 0.5 11.21 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3053-06 CA-14-3053-06 1146199.9 656047.2 S70636 Original 0.5 1 5.56 J Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3189-08 CA-14-3189-08 1145984.0 655969.5 S70126 Original 0 0.5 2.02 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3189-09 CA-14-3189-09 1146078.6 655992.3 S70127 Original 0 0.5 1.074 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3189-10 CA-14-3189-10 1145931.0 655999.0 S70128 Original 0 0.5 21.4 Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3189-10 CA-14-3189-10 1145931.0 655999.0 S70641 Original 0.5 1 45.2 J Both Datasets Nonresidential OU-1/OU-2 FSP
14 North CA-14-3189-12 CA-14-3189-12 1146061.0 656051.0 S70130 Original 0 0.5 3.5 Both Datasets Nonresidential OU-1/OU-2 FSP

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

14 South CA-14-3189-07 CA-14-3189-07 1145778.9 655934.0 S70125 Original 0 0.5 0.119 Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

14 South CA-14-3189-11 CA-14-3189-11 1145829.9 656034.1 S70129 Original 0 0.5 0.537 Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

14 South CA-14-3349-13 CA-14-3349-13 1145861.4 655473.8 S70131 Original 0 0.5 0.16 J Both Datasets Nonresidential OU-1/OU-2 FSP

14 South CA-14-3376-14 CA-14-3376-14 1145796.0 655629.6 S70132 Original 0 0.5 0.038 U Original Dataset Residential 
location/sample OU-1/OU-2 Non-Residential FSP

14 South CA-14-9999-15 CA-14-9999-15 1145759.9 656135.1 S70133 Original 0 0.5 0.054 Both Datasets Nonresidential OU-1/OU-2 FSP
14 South CA-14-9999-16 CA-14-9999-16 1145912.0 656168.0 S70134 Original 0 0.5 0.438 Both Datasets Nonresidential OU-1/OU-2 FSP
14 South CA-14-9999-17 CA-14-9999-17 1145766.1 656253.7 S70135 Original 0 0.5 0.066 Both Datasets Nonresidential OU-1/OU-2 FSP
14 South CA-14-9999-18 CA-14-9999-18 1145336.5 656573.4 S70136 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
14 South CA-14-9999-19 CA-14-9999-19 1145272.6 656623.5 S70137 Original 0 0.5 0.388 Both Datasets Nonresidential OU-1/OU-2 FSP
14 South CA-14-9999-20 CA-14-9999-20 1145139.9 656681.1 S70138 Original 0 0.5 0.285 J Both Datasets Nonresidential OU-1/OU-2 FSP

14 South CA-14-SU-3368-A CA-14-SU-3368-A 1145780.0 655825.8 3368-HA-3A Original 0 0.25 0.24 Original Dataset Reclassified High Activity 
Area Special Use Sampling

14 South CA-14-SU-3368-A CA-14-SU-3368-A 1145780.0 655825.8 3368-HA-3A-X Field Duplicate 0 0.25 0.192 Original Dataset Reclassified High Activity 
Area Special Use Sampling

14 South CA-14-SU-3368-B CA-14-SU-3368-B 1145780.0 655825.8 3368-LA-3B Original 0 0.25 0.107 Both Datasets Special Use Sampling
14 South CA-14-SU-3368-C CA-14-SU-3368-C 1145780.0 655825.8 3368-LA-3C Original 0 0.25 0.074 U Original Dataset Remediated Special Use Sampling

14 South CA-14-SU-3368-D CA-14-SU-3368-D 1145780.0 655825.8 3368-LA-3D Original 0 0.25 0.098 Original Dataset Reclassified High Activity 
Area Special Use Sampling

14 South CA-14-SU-3368-E CA-14-SU-3368-E 1145780.0 655825.8 3368-LA-3E Original 0 0.25 1.29 Original Dataset Reclassified High Activity 
Area Special Use Sampling

14 South CA-14-SU-3368-F CA-14-SU-3368-F 1145780.0 655825.8 3368-LA-3F Original 0 0.25 17.2 Original Dataset Reclassified High Activity 
Area Special Use Sampling

14 South CA-14-SU-3368-G CA-14-SU-3368-G 1145780.0 655825.8 3368-LA-3G Original 0 0.25 1.68 J Both Datasets Special Use Sampling
14 South CA-14-SU-3368-H 1145780.0 655825.8 3368-LA-3H Original 0 0.25 1.73 Updated Dataset Special Use Sampling
14 South CA-14-SU-3368-I 1145780.0 655825.8 3368-LA-3I Original 0 0.25 0.88 Updated Dataset Special Use Sampling

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

15/16 3145-G 1145978.4 657128.0 3145-LA-3G Original 0 0.25 0.327 Updated Dataset Special Use Sampling
15/16 3145-G 1145978.4 657128.0 3145-LA-3G-X Field Duplicate 0 0.25 0.307 J Updated Dataset Special Use Sampling
15/16 3145-H 1145978.4 657128.0 3145-LA-3H Original 0 0.25 0.41 J Updated Dataset Special Use Sampling
15/16 3145-I 1145978.4 657128.0 3145-LA-3I Original 0 0.25 0.317 J Updated Dataset Special Use Sampling
15/16 3145-J 1145978.4 657128.0 3145-LA-3J Original 0 0.25 0.373 J Updated Dataset Special Use Sampling
15/16 CA-15-2550-01 CA-15-2550-01 1147411.9 655552.9 S70139 Original 0 0.5 0.049 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-02 CA-15-2550-02 1147451.0 655652.2 S70140 Original 0 0.5 0.253 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-03 CA-15-2550-03 1147175.9 655692.0 S70141 Original 0 0.5 0.1 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-04 CA-15-2550-04 1147022.1 655821.2 S70142 Original 0 0.5 0.28 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-05 CA-15-2550-05 1146731.9 655949.1 S70143 Original 0 0.5 0.09 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-06 CA-15-2550-06 1147446.0 655964.0 S70144 Original 0 0.5 0.314 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-07 CA-15-2550-07 1147469.1 656114.1 S70145 Original 0 0.5 2.6 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-08 CA-15-2550-08 1146575.0 656164.0 S70146 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-09 CA-15-2550-09 1147216.1 656175.3 S70147 Original 0 0.5 0.171 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-10 CA-15-2550-10 1147015.7 656179.9 S70148 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-11 CA-15-2550-11 1146842.2 656282.9 S70149 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-12 CA-15-2550-12 1146664.8 656344.1 S70150 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-13 CA-15-2550-13 1146962.1 656343.0 S70151 Original 0 0.5 1.24 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-2550-14 CA-15-2550-14 1146533.9 656401.0 S70152 Original 0 0.5 1.3 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3016-15 CA-15-3016-15 1146426.0 656254.0 S70153 Original 0 0.5 0.037 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3016-16 CA-15-3016-16 1146307.0 656364.0 S70154 Original 0 0.5 0.93 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3016-17 CA-15-3016-17 1146173.1 656484.1 S70155 Original 0 0.5 4.69 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3016-17 CA-15-3016-17 1146173.1 656484.1 S70156 Field Duplicate 0 0.5 4.48 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3172-18 CA-15-3172-18 1146129.0 656273.6 S70157 Original 0 0.5 3.09 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3172-19 CA-15-3172-19 1145994.9 656394.0 S70158 Original 0 0.5 0.086 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-15-3172-20 CA-15-3172-20 1145755.9 656514.0 S70159 Original 0 0.5 0.095 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2787-01 CA-16-2787-01 1146840.4 656883.9 S70301 Original 0 0.5 0.041 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2883-02 CA-16-2883-02 1146612.0 656923.6 S70302 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2883-03 CA-16-2883-03 1146702.0 657002.5 S70303 Original 0 0.5 0.041 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2883-04 CA-16-2883-04 1146641.2 657126.9 S70304 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2883-05 CA-16-2883-05 1146606.4 657182.9 S70305 Original 0 0.5 0.057 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2883-06 CA-16-2883-06 1146742.2 657221.6 S70306 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2940-07 CA-16-2940-07 1146618.9 656616.0 S70307 Original 0 0.5 0.258 J Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2940-07 CA-16-2940-07 1146618.9 656616.0 S70308 Field Duplicate 0 0.5 0.222 J Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-2940-08 CA-16-2940-08 1146589.5 656735.7 S70309 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3009-09 CA-16-3009-09 1146424.9 657170.6 S70310 Original 0 0.5 0.132 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3014-10 CA-16-3014-10 1146243.8 656776.1 S70311 Original 0 0.5 4.08 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3144-11 CA-16-3144-11 1146178.2 656727.2 S70312 Original 0 0.5 0.49 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3144-12 CA-16-3144-12 1146113.4 656916.7 S70313 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP

15/16 CA-16-3145-13 CA-16-3145-13 1145811.5 657133.9 S70314 Original 0 0.5 0.66 Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

15/16 CA-16-3145-14 CA-16-3145-14 1145745.3 657180.2 S70315 Original 0 0.5 0.46 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3210-15 CA-16-3210-15 1146074.5 656724.7 S70316 Original 0 0.5 0.346 J Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3210-16 CA-16-3210-16 1146000.0 656813.7 S70317 Original 0 0.5 0.049 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-3210-17 CA-16-3210-17 1145967.2 656897.4 S70318 Original 0 0.5 0.163 Both Datasets Nonresidential OU-1/OU-2 FSP

15/16 CA-16-3367-18 CA-16-3367-18 1145789.3 656834.5 S70319 Original 0 0.5 0.3 Original Dataset Reclassified High Activity 
Area OU-1/OU-2 Nonresidential FSP

15/16 CA-16-8561-19 CA-16-8561-19 1146346.9 657130.1 S70320 Original 0 0.5 4.09 Both Datasets Nonresidential OU-1/OU-2 FSP
15/16 CA-16-8561-20 CA-16-8561-20 1146256.9 657212.7 S70321 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP

15/16 CA-16-SU-3145-HA-A CA-16-SU-3145-HA-A 1145978.4 657128.0 3145-HA-3A Original 0 0.25 0.205 Original Dataset Reclassified High Activity 
Area Special Use Sampling

15/16 CA-16-SU-3145-HA-B CA-16-SU-3145-HA-B 1145978.4 657128.0 3145-HA-3B Original 0 0.25 0.71 Original Dataset Reclassified High Activity 
Area Special Use Sampling
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15/16 CA-16-SU-3145-HA-C CA-16-SU-3145-HA-C 1145978.4 657128.0 3145-HA-3C Original 0 0.25 2.32 Original Dataset Reclassified High Activity 
Area Special Use Sampling

15/16 CA-16-SU-3145-HA-D CA-16-SU-3145-HA-D 1145978.4 657128.0 3145-HA-3D Original 0 0.25 0.35 Original Dataset Reclassified High Activity 
Area Special Use Sampling

15/16 CA-16-SU-3145-LA-E CA-16-SU-3145-LA-E 1145978.4 657128.0 3145-LA-3E Original 0 0.25 0.075 U Both Datasets Special Use Sampling
15/16 CA-16-SU-3145-LA-F CA-16-SU-3145-LA-F 1145978.4 657128.0 3145-LA-3F Original 0 0.25 0.046 Both Datasets Special Use Sampling

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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17 CA-17-3450-01 CA-17-3450-01 1145604.8 656813.0 S70322 Original 0 0.5 0.169 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3536-02 CA-17-3536-02 1145532.3 656999.0 S70323 Original 0 0.5 0.28 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3536-03 CA-17-3536-03 1145418.7 657091.8 S70324 Original 0 0.5 10.17 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3536-03 CA-17-3536-03 1145418.7 657091.8 S70646 Original 0.5 1 0.42 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3536-03 CA-17-3536-03 1145418.7 657091.8 S70779 Field Duplicate 0.5 1 0.392 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3536-04 CA-17-3536-04 1145511.2 657222.3 S70325 Original 0 0.5 2.13 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3592-05 CA-17-3592-05 1145378.1 657399.0 S70326 Original 0 0.5 1.95 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3658-06 CA-17-3658-06 1145248.7 657333.8 S70327 Original 0 0.5 0.461 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3691-07 CA-17-3691-07 1145274.4 656788.1 S70328 Original 0 0.5 0.137 J Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3794-08 CA-17-3794-08 1145185.4 657431.3 S70329 Original 0 0.5 0.486 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3795-09 CA-17-3795-09 1145165.4 656915.1 S70330 Original 0 0.5 4.23 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3795-10 CA-17-3795-10 1145038.7 656940.4 S70331 Original 0 0.5 2.17 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3795-11 CA-17-3795-11 1144858.0 657079.8 S70332 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-3795-12 CA-17-3795-12 1144708.1 657195.7 S70333 Original 0 0.5 0.797 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-13 CA-17-4011-13 1144649.3 656974.0 S70334 Original 0 0.5 13.2 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-13 CA-17-4011-13 1144649.3 656974.0 S70651 Original 0.5 1 3.1 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-14 CA-17-4011-14 1144565.2 657048.8 S70335 Original 0 0.5 12 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-15 CA-17-4011-15 1144306.6 657051.7 S70336 Original 0 0.5 0.869 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-16 CA-17-4011-16 1144156.0 657073.6 S70337 Original 0 0.5 3.51 J Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-16 CA-17-4011-16 1144156.0 657073.6 S70338 Field Duplicate 0 0.5 3.48 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-17 CA-17-4011-17 1143984.5 657078.8 S70339 Original 0 0.5 1.32 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4011-18 CA-17-4011-18 1144203.6 657181.7 S70340 Original 0 0.5 3.13 J Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4274-19 CA-17-4274-19 1144240.7 657443.0 S70341 Original 0 0.5 0.27 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4274-20 CA-17-4274-20 1144315.1 657507.3 S70342 Original 0 0.5 0.09 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4274-21 CA-17-4274-21 1144041.9 657634.1 S70343 Original 0 0.5 0.047 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4274-22 CA-17-4274-22 1144060.7 657777.8 S70344 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-4559-23 CA-17-4559-23 1143855.7 657290.2 S70345 Original 0 0.5 5.27 Both Datasets Nonresidential OU-1/OU-2 FSP
17 CA-17-8618-24 CA-17-8618-24 1145585.6 656697.6 S70346 Original 0 0.5 0.16 Both Datasets Nonresidential OU-1/OU-2 FSP
17 PB-RRB1-03 CA-17-EPA-43163-1700 1144541.9 657145.7 PB-RRB1-03 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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18 CA-18-4697-01 CA-18-4697-01 1143457.0 658034.9 S70160 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-4749-02 CA-18-4749-02 1143402.0 657564.9 S70161 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-4768-03 CA-18-4768-03 1143310.2 658189.0 S70162 Original 0 0.5 0.072 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-4820-04 CA-18-4820-04 1143114.0 658268.0 S70163 Original 0 0.5 0.343 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-4880-05 CA-18-4880-05 1143101.0 657983.0 S70164 Original 0 0.5 0.154 J Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5015-06 CA-18-5015-06 1142855.7 658392.8 S70165 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5020-07 CA-18-5020-07 1142681.9 658026.1 S70166 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5068-08 CA-18-5068-08 1142614.5 657784.5 S70167 Original 0 0.5 0.142 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5129-09 CA-18-5129-09 1142570.2 657790.9 S70168 Original 0 0.5 0.48 J Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5231-10 CA-18-5231-10 1142158.7 657800.5 S70169 Original 0 0.5 0.097 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5231-11 CA-18-5231-11 1142371.7 657885.2 S70170 Original 0 0.5 1.05 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5263-12 CA-18-5263-12 1142234.8 658061.5 S70171 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5263-13 CA-18-5263-13 1142201.8 658254.1 S70172 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5370-14 CA-18-5370-14 1141992.8 657777.0 S70173 Original 0 0.5 0.41 J Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5483-15 CA-18-5483-15 1141635.5 657984.9 S70174 Original 0 0.5 0.427 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5483-16 CA-18-5483-16 1141533.1 658036.0 S70175 Original 0 0.5 0.072 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5486-17 CA-18-5486-17 1141632.8 657748.0 S70176 Original 0 0.5 0.418 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5486-18 CA-18-5486-18 1141486.8 657763.8 S70177 Original 0 0.5 0.23 J Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5486-18 CA-18-5486-18 1141486.8 657763.8 S70178 Field Duplicate 0 0.5 0.1 J Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-5525-19 CA-18-5525-19 1141237.5 658051.1 S70179 Original 0 0.5 0.191 Both Datasets Nonresidential OU-1/OU-2 FSP
18 CA-18-SU-5043-LA-A 1142704.5 657905.7 5043-LA-3A Original 0 0.25 0.08 U Updated Dataset Special Use Sampling
18 CA-18-SU-5043-LA-B 1142704.5 657905.7 5043-LA-3B Original 0 0.25 0.045 Updated Dataset Special Use Sampling
18 CA-18-SU-5043-LA-C 1142704.5 657905.7 5043-LA-3C Original 0 0.25 0.345 Updated Dataset Special Use Sampling
18 PB-RRB1-01 CA-18-EPA-43163-1800 1142602.2 657523.6 PB-RRB1-01 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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19 CA-19-4559-01 CA-19-4559-01 1143628.9 657326.9 S70180 Original 0 0.5 8.5 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-01 CA-19-4559-01 1143628.9 657326.9 S70656 Original 0.5 1 4.28 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-02 CA-19-4559-02 1143254.0 657338.8 S70181 Original 0 0.5 0.89 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-03 CA-19-4559-03 1143197.8 657358.9 S70182 Original 0 0.5 2.75 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-90 CA-19-EPA-4011-1905 1143142.3 657388.8 PB-010-08 Original 0 0.25 8.9 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-90 CA-19-4559-90 1143142.3 657388.8 S70661 Original 0.5 1 1.86 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-92 CA-19-EPA-4011-1908 1143564.0 657356.6 PB-010-07 Original 0 0.25 7.7 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-4559-92 CA-19-4559-92 1143564.0 657356.6 S70666 Original 0.5 1 9.53 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-13 CA-19-8560-13 1143753.0 657116.9 S70193 Original 0 0.5 4.8 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-14 CA-19-8560-14 1143514.1 657195.0 S70194 Original 0 0.5 3.89 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-15 CA-19-8560-15 1143300.9 657209.9 S70195 Original 0 0.5 1530 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-15 CA-19-8560-15 1143300.9 657209.9 S70676 Original 0.5 1 0.56 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-16 CA-19-8560-16 1143111.7 657234.6 S70196 Original 0 0.5 139 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-16 CA-19-8560-16 1143111.7 657234.6 S70681 Original 0.5 1 196 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-17 CA-19-8560-17 1143680.0 657253.0 S70197 Original 0 0.5 5.8 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-18 CA-19-8560-18 1143442.6 657315.4 S70198 Original 0 0.5 2.28 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-91 CA-19-EPA-4011-1907 1143514.6 657167.6 PB-010-06 Original 0 0.25 8.2 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8560-91 CA-19-8560-91 1143514.6 657167.6 S70686 Original 0.5 1 27 Both Datasets Nonresidential OU-1/OU-2 FSP
19 PB-RRB2-01 CA-19-EPA-43163-1906 1143257.1 657416.9 PB-RRB2-01 Original 0 0.25 15 J Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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19 CA-19-5156-04 CA-19-5156-04 1142139.8 657439.9 S70183 Original 0 0.5 0.117 J Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5156-05 CA-19-5156-05 1142325.1 657443.9 S70184 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-06 CA-19-5347-06 1142023.2 657465.6 S70185 Original 0 0.5 0.32 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-06 CA-19-5347-06 1142023.2 657465.6 S70186 Field Duplicate 0 0.5 0.187 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-07 CA-19-5347-07 1141910.4 657468.2 S70187 Original 0 0.5 28 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-07 CA-19-5347-07 1141910.4 657468.2 S70671 Original 0.5 1 89 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-08 CA-19-5347-08 1141397.9 657497.0 S70188 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-09 CA-19-5347-09 1141708.3 657493.6 S70189 Original 0 0.5 0.284 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-5347-10 CA-19-5347-10 1141515.9 657518.1 S70190 Original 0 0.5 0.255 J Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8558-11 CA-19-8558-11 1141204.0 657348.9 S70191 Original 0 0.5 0.054 Both Datasets Nonresidential OU-1/OU-2 FSP
19 CA-19-8558-12 CA-19-8558-12 1141017.0 657416.0 S70192 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
19 PB-021-02 CA-19-EPA-5347-1903 1141768.0 657385.0 PB-021-02 Original 0 0.25 0.17 J Both Datasets USEPA Programs
19 PB-021-04 CA-19-EPA-5347-1901 1141382.8 657525.1 PB-021-04 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs
19 PB-021B-01 1140940.1 657523.2 PB-021B-01 Original 0 0.25 0.19 J Updated Dataset USEPA Programs
19 PB-RRB2-04 CA-19-EPA-43163-1902 1141722.2 657550.4 PB-RRB2-04 Original 0 0.25 53 J Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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20 CA-20-4643-01 CA-20-4643-01 1143412.3 656935.7 S70424 Original 0 0.5 0.051 Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-4643-01 CA-20-4643-01 1143412.3 656935.7 S70425 Field Duplicate 0 0.5 0.044 Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-4643-02 CA-20-4643-02 1143539.8 656935.9 S70426 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-4643-03 CA-20-4643-03 1143278.1 657028.1 S70427 Original 0 0.5 0.36 J Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-4876-04 CA-20-4876-04 1143164.2 656930.6 S70428 Original 0 0.5 0.2 Original Dataset Residential location/sample OU-1/OU-2 Nonresidential FSP
20 CA-20-4876-05 CA-20-4876-05 1142863.0 656876.0 S70429 Original 0 0.5 0.083 Original Dataset Residential location/sample OU-1/OU-2 Nonresidential FSP
20 CA-20-4876-06 CA-20-4876-06 1143000.7 656845.4 S70430 Original 0 0.5 0.044 U Original Dataset Residential location/sample OU-1/OU-2 Nonresidential FSP
20 CA-20-4890-07 CA-20-4890-07 1143129.7 657035.3 S70431 Original 0 0.5 0.303 J Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-4890-08 CA-20-4890-08 1143078.8 657057.6 S70432 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-5368-09 CA-20-5368-09 1141990.0 657266.0 S70433 Original 0 0.5 0.187 Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-5368-10 CA-20-5368-10 1141955.4 657152.7 S70434 Original 0 0.5 6.34 J Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-5368-10 CA-20-5368-10 1141955.4 657152.7 S70691 Original 0.5 1 3.61 Both Datasets Nonresidential OU-1/OU-2 FSP
20 CA-20-RES-4876-A CA-20-RES-4876-A 1143016.3 656902.2 4876-3A Original 0 0.25 0.148 Original Dataset Residential location/sample Residential Sampling
20 CA-20-RES-4876-B CA-20-RES-4876-B 1143016.3 656902.2 4876-3B Original 0 0.25 0.04 U Original Dataset Residential location/sample Residential Sampling
20 CA-20-RES-4876-C CA-20-RES-4876-C 1143016.3 656902.2 4876-3C Original 0 0.25 0.039 U Original Dataset Residential location/sample Residential Sampling
20 CA-20-RES-4876-D CA-20-RES-4876-D 1143016.3 656902.2 4876-3D Original 0 0.25 0.038 U Original Dataset Residential location/sample Residential Sampling

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

21 CA-21-5566-01 CA-21-5566-01 1141092.1 658327.9 S70347 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5566-02 CA-21-5566-02 1141020.6 658530.0 S70348 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5566-03 CA-21-5566-03 1141162.5 658526.1 S70349 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-04 CA-21-5571-04 1140864.4 657731.7 S70350 Original 0 0.5 0.202 Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-05 CA-21-5571-05 1140970.9 657734.5 S70351 Original 0 0.5 0.053 J Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-06 CA-21-5571-06 1140612.0 657707.9 S70352 Original 0 0.5 0.229 J Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-07 CA-21-5571-07 1140778.7 657723.6 S70353 Original 0 0.5 0.131 Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-08 CA-21-5571-08 1140549.5 658043.9 S70354 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-09 CA-21-5571-09 1140914.2 658086.6 S70355 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5571-10 CA-21-5571-10 1140687.0 658067.4 S70356 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5603-11 CA-21-5603-11 1140916.2 658217.7 S70357 Original 0 0.5 0.088 Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5603-12 CA-21-5603-12 1140862.0 658302.1 S70358 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5657-13 CA-21-5657-13 1140690.4 658128.8 S70359 Original 0 0.5 0.154 Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5657-14 CA-21-5657-14 1140478.5 658284.1 S70360 Original 0 0.5 2.74 J Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5730-15 CA-21-5730-15 1140124.2 657982.5 S70361 Original 0 0.5 0.042 Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5734-16 CA-21-5734-16 1140143.2 658082.7 S70362 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5734-16 CA-21-5734-16 1140143.2 658082.7 S70363 Field Duplicate 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5755-17 CA-21-5755-17 1140019.6 658244.8 S70364 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5761-18 CA-21-5761-18 1139983.4 658070.7 S70365 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-5761-19 CA-21-5761-19 1139806.5 658231.3 S70366 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
21 CA-21-8541-20 CA-21-8541-20 1141122.1 658112.1 S70367 Original 0 0.5 0.044 U Both Datasets Nonresidential OU-1/OU-2 FSP

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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Top

Depth 
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Value Qualifier Dataset 
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22 CA-22-5619-01 CA-22-5619-01 1140654.9 657281.1 S70377 Original 0 0.5 0.054 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5621-02 CA-22-5621-02 1140508.2 657363.1 S70378 Original 0 0.5 0.173 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5621-03 CA-22-5621-03 1140875.8 657454.9 S70379 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5621-04 CA-22-5621-04 1140637.8 657456.0 S70380 Original 0 0.5 0.048 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5621-05 CA-22-5621-05 1140737.4 657527.4 S70381 Original 0 0.5 10.4 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5621-05 CA-22-5621-05 1140737.4 657527.4 S70696 Original 0.5 1 0.094 J Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5697-06 CA-22-5697-06 1140059.2 657161.5 S70382 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5697-07 CA-22-5697-07 1140234.3 657291.1 S70383 Original 0 0.5 0.034 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5702-08 CA-22-5702-08 1140422.2 657307.0 S70405 Original 0 0.5 0.058 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5702-09 CA-22-5702-09 1139977.5 657411.7 S70384 Original 0 0.5 0.209 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5702-09 CA-22-5702-09 1139977.5 657411.7 S70385 Field Duplicate 0 0.5 0.26 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5764-10 CA-22-5764-10 1139739.1 657107.0 S70386 Original 0 0.5 0.419 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5764-10 CA-22-5764-10 1139739.1 657107.0 S70387 Field Duplicate 0 0.5 0.355 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5764-11 CA-22-5764-11 1139511.3 657274.4 S70388 Original 0 0.5 0.256 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5837-12 CA-22-5837-12 1139454.5 657158.9 S70389 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5837-13 CA-22-5837-13 1139235.9 657324.7 S70390 Original 0 0.5 0.037 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5932-14 CA-22-5932-14 1138589.7 656883.7 S70391 Original 0 0.5 30.2 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5932-14 CA-22-5932-14 1138589.7 656883.7 S70701 Original 0.5 1 0.1 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5932-15 CA-22-5932-15 1138558.5 657096.7 S70392 Original 0 0.5 0.416 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5932-16 CA-22-5932-16 1138743.7 657271.6 S70393 Original 0 0.5 0.12 Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5981-17 CA-22-5981-17 1138191.9 656778.4 S70394 Original 0 0.5 0.041 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 CA-22-5981-18 CA-22-5981-18 1138047.7 656805.0 S70395 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
22 PB-002-01 1139491.2 657364.9 PB-002-01 Original 0 0.25 0.05 UJ Updated Dataset USEPA Programs
22 PB-002-04 CA-22-EPA-5837-2204 1139157.2 657152.1 PB-002-04 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs
22 PB-002-05 CA-22-EPA-5837-2205 1139202.3 656960.3 PB-002-05 Original 0 0.25 0.065 Both Datasets USEPA Programs
22 PB-003-01 CA-22-EPA-5887-2200 1138829.9 656881.4 PB-003-01 Original 0 0.25 0.05 U Both Datasets USEPA Programs
22 PB-003-03 CA-22-EPA-5887-2203 1139133.3 656946.6 PB-003-03 Original 0 0.25 0.18 Both Datasets USEPA Programs
22 PB-003-06 CA-22-EPA-5887-2201 1138882.0 657320.7 PB-003-06 Original 0 0.25 0.36 Both Datasets USEPA Programs
22 PB-021B-03 CA-22-EPA-5347-2206 1140451.3 657465.5 PB-021B-03 Original 0 0.25 0.4 Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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23 CA-23-5801-01 CA-23-5801-01 1138971.0 657813.9 S70199 Original 0 0.5 0.096 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-02 CA-23-5801-02 1139082.9 657581.0 S70200 Original 0 0.5 0.27 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-03 CA-23-5801-03 1139178.9 657861.0 S70201 Original 0 0.5 1.21 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-04 CA-23-5801-04 1139186.0 657761.5 S70202 Original 0 0.5 0.131 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-05 CA-23-5801-05 1139390.9 657897.2 S70203 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-06 CA-23-5801-06 1139497.8 657618.7 S70204 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-07 CA-23-5801-07 1139597.1 657938.0 S70205 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-08 CA-23-5801-08 1139709.0 657706.1 S70206 Original 0 0.5 0.089 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5801-09 CA-23-5801-09 1139758.3 658030.8 S70207 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5809-10 CA-23-5809-10 1138971.0 657987.0 S70208 Original 0 0.5 0.041 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5809-11 CA-23-5809-11 1139151.9 658007.4 S70209 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5811-12 CA-23-5811-12 1139636.7 658263.2 S70210 Original 0 0.5 0.039 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5910-13 CA-23-5910-13 1138866.1 657550.0 S70211 Original 0 0.5 0.213 J Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5912-14 CA-23-5912-14 1138762.0 657876.0 S70212 Original 0 0.5 0.51 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5912-15 CA-23-5912-15 1138768.9 657827.1 S70213 Original 0 0.5 0.151 Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5912-16 CA-23-5912-16 1138837.0 657730.1 S70214 Original 0 0.5 1.195 J Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5912-16 CA-23-5912-16 1138837.0 657730.1 S70215 Field Duplicate 0 0.5 0.75 J Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5939-17 CA-23-5939-17 1138457.1 657642.9 S70216 Original 0 0.5 0.034 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5939-18 CA-23-5939-18 1138553.9 657737.0 S70217 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5939-19 CA-23-5939-19 1138560.8 657904.7 S70218 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
23 CA-23-5939-20 CA-23-5939-20 1138658.0 657690.0 S70219 Original 0 0.5 0.193 Both Datasets Nonresidential OU-1/OU-2 FSP

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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24 CA-24-5994-01 CA-24-5994-01 1138212.0 657566.1 S70435 Original 0 0.5 7.77 J Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-5994-01 CA-24-5994-01 1138212.0 657566.1 S70706 Original 0.5 1 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-5994-02 CA-24-5994-02 1138278.0 658168.0 S70436 Original 0 0.5 0.128 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-03 CA-24-6004-03 1137805.9 657445.3 S70437 Original 0 0.5 11.6 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-03 CA-24-6004-03 1137805.9 657445.3 S70438 Field Duplicate 0 0.5 9.6 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-04 CA-24-6004-04 1137924.1 657452.8 S70439 Original 0 0.5 13 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-04 CA-24-6004-04 1137924.1 657452.8 S70716 Original 0.5 1 2.35 J Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-04 CA-24-6004-04 1137924.1 657452.8 S70787 Field Duplicate 0.5 1 1.94 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-05 CA-24-6004-05 1138107.0 657486.9 S70440 Original 0 0.5 4.84 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6004-07 CA-24-6004-07 1138003.1 657543.9 S70442 Original 0 0.5 2.91 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-09 CA-24-6098-09 1137278.6 657382.6 S70444 Original 0 0.5 5.5 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-10 CA-24-6098-10 1137491.4 657407.4 S70445 Original 0 0.5 0.609 J Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-10 CA-24-6098-10 1137491.4 657407.4 S70446 Field Duplicate 0 0.5 0.74 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-11 CA-24-6098-11 1137635.3 657418.0 S70447 Original 0 0.5 5.4 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-13 CA-24-6098-13 1137402.9 657442.7 S70449 Original 0 0.5 2.69 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-14 CA-24-6098-14 1137706.3 657477.9 S70450 Original 0 0.5 38 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-14 CA-24-6098-14 1137706.3 657477.9 S70721 Original 0.5 1 23.2 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-15 CA-24-6098-15 1137272.5 657489.6 S70451 Original 0 0.5 16 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-15 CA-24-6098-15 1137272.5 657489.6 S70726 Original 0.5 1 60.7 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-16 CA-24-6098-16 1137585.0 657532.1 S70452 Original 0 0.5 4.62 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-17 CA-24-6098-17 1137423.6 657572.9 S70453 Original 0 0.5 4.7 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-18 CA-24-6098-18 1137677.5 657639.4 S70454 Original 0 0.5 3.2 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-90 CA-24-EPA-6098-2401 1137318.7 657564.2 PB-004-02 Original 0 0.25 28 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6098-90 CA-24-6098-90 1137318.7 657564.2 S70731 Original 0.5 1 14.6 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6104-19 CA-24-6104-19 1137575.4 657821.5 S70455 Original 0 0.5 0.38 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6104-20 CA-24-6104-20 1137519.1 657849.0 S70456 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6104-21 CA-24-6104-21 1137624.1 657928.0 S70457 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6137-22 CA-24-6137-22 1137315.1 657936.1 S70458 Original 0 0.5 0.232 J Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6164-23 CA-24-6164-23 1137165.9 657547.0 S70459 Original 0 0.5 0.25 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6164-24 CA-24-6164-24 1137096.3 657556.9 S70460 Original 0 0.5 2.6 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6196-25 CA-24-6196-25 1136972.3 657348.2 S70461 Original 0 0.5 0.97 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6196-26 CA-24-6196-26 1136889.5 657391.7 S70462 Original 0 0.5 2.15 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6246-27 CA-24-6246-27 1136712.8 657336.8 S70463 Original 0 0.5 0.253 J Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6267-28 CA-24-6267-28 1136560.9 657543.1 S70464 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6267-29 CA-24-6267-29 1136642.8 657565.4 S70465 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6282-30 CA-24-6282-30 1136517.8 657320.0 S70466 Original 0 0.5 25.2 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6282-30 CA-24-6282-30 1136517.8 657320.0 S70736 Original 0.5 1 1.17 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6282-31 CA-24-6282-31 1136418.7 657358.3 S70467 Original 0 0.5 4.95 J Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6282-32 CA-24-6282-32 1136252.1 657460.9 S70468 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6321-33 CA-24-6321-33 1136090.8 657312.7 S70469 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6321-34 CA-24-6321-34 1136069.8 657442.0 S70470 Original 0 0.5 0.042 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6350-35 CA-24-6350-35 1135958.5 657420.5 S70471 Original 0 0.5 22.1 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6350-35 CA-24-6350-35 1135958.5 657420.5 S70741 Original 0.5 1 3.72 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6388-36 CA-24-6388-36 1135838.3 657498.5 S70472 Original 0 0.5 2.97 Both Datasets Nonresidential OU-1/OU-2 FSP
24 CA-24-6388-37 CA-24-6388-37 1135761.0 657645.6 S70473 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
24 PB-004-04 CA-24-EPA-6098-2403 1137735.0 657667.8 PB-004-04 Original 0 0.25 0.14 Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

25 CA-25-6127-01 CA-25-6127-01 1137358.3 657193.1 S70475 Original 0 0.5 0.062 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-02 CA-25-6156-02 1137309.2 657167.4 S70474 Original 0 0.5 0.278 J Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-03 CA-25-6156-03 1136307.2 656587.1 S70476 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-04 CA-25-6156-04 1136629.2 656630.5 S70477 Original 0 0.5 0.056 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-05 CA-25-6156-05 1136351.3 656706.6 S70478 Original 0 0.5 0.028 U Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-06 CA-25-6156-06 1136798.1 656821.0 S70479 Original 0 0.5 0.166 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-07 CA-25-6156-07 1136056.1 656879.6 S70480 Original 0 0.5 0.31 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-08 CA-25-6156-08 1135883.4 656978.3 S70481 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-09 CA-25-6156-09 1136217.2 657023.5 S70482 Original 0 0.5 0.043 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-10 CA-25-6156-10 1136395.8 657089.6 S70483 Original 0 0.5 0.117 J Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-11 CA-25-6156-11 1137019.9 657126.5 S70484 Original 0 0.5 0.043 J Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-12 CA-25-6156-12 1136608.2 657169.0 S70485 Original 0 0.5 0.379 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-12 CA-25-6156-12 1136608.2 657169.0 S70486 Field Duplicate 0 0.5 0.41 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-13 CA-25-6156-13 1136090.8 657173.3 S70487 Original 0 0.5 0.223 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-14 CA-25-6156-14 1136770.0 657198.1 S70488 Original 0 0.5 0.092 Both Datasets Nonresidential OU-1/OU-2 FSP
25 CA-25-6156-15 CA-25-6156-15 1135960.0 657165.5 S70489 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP

25 CA-25-9999-90 CA-25-9999-90 1136179.7 657226.5 S70746 Original 0.5 1 0.757 J Original Dataset Reclassified as sediment 
location OU-1/OU-2 Nonresidential FSP

25 CA-25-EPA-43146-
2501

CA-25-EPA-43146-
2501 1136171.4 657211.3 FE2-001-A Original 0 0.25 0.9 Original Dataset Reclassified as sediment 

location
2000 EPA Nonresidential Grab 

Samples

25 CA-25-EPA-43146-
2502

CA-25-EPA-43146-
2502 1136179.7 657226.5 PCWASTE-004-A Original 0 0.25 11 Original Dataset Reclassified as sediment 

location
2000 EPA Nonresidential Grab 

Samples

25 CA-25-EPA-43166-
2503

CA-25-EPA-43166-
2503 1136222.7 657219.2 PECON-020 Original 0 0.25 0.75 Original Dataset Reclassified as sediment 

location
2000 EPA Nonresidential Grab 

Samples

25 PB-005-02 CA-25-EPA-6156-
2500 1135972.1 657169.4 PB-005-02 Original 0 0.25 0.05 UJ Both Datasets USEPA Programs

25 PB-005-04 CA-25-EPA-6156-
2504 1136407.0 657177.8 PB-005-04 Original 0 0.25 1.4 Both Datasets USEPA Programs

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

26 CA-26-RES-6523-C CA-26-RES-6523-C 1135254.1 657409.9 6523-3C Original 0 0.25 20.7 Original Dataset IM Location/Sample Residential
26 CA-26-RES-6523-D CA-26-RES-6523-D 1135254.1 657409.9 6523-3D Original 0 0.25 33.7 Original Dataset IM Location/Sample Residential
26 CA-26-RES-6523-E CA-26-RES-6523-E 1135254.1 657409.9 6523-3E Original 0 0.25 20.5 Original Dataset IM Location/Sample Residential
26 FC2-0083-C 1135124.4 657504.2 FC2-0083-C Original 0 0.25 8.2 Updated Dataset USEPA Programs
26 FC2-0083-D 1135142.5 657308.4 FC2-0083-D Original 0 0.25 4.4 Updated Dataset USEPA Programs
26 PB-RRB3-05 CA-26-EPA-43163-2609 1135100.6 657642.2 PB-RRB3-05 Original 0 0.25 6.5 Both Datasets USEPA Programs
26 PCTull-001 CA-26-EPA-6629-2606 1135083.0 657445.5 PCTull-001 Original 0 0.25 0.27 Both Datasets USEPA Programs
26 PCTull-002 CA-26-EPA-6629-2607 1135092.2 657466.1 PCTull-002 Original 0 0.25 2.1 Both Datasets USEPA Programs
26 CA-26-6629-92 CA-26-EPA-6629-2605 1135069.2 657516.3 PCTull-003 Original 0 0.25 47 Both Datasets Nonresidential OU-1/OU-2 FSP
26 PCTull-004 CA-26-EPA-6629-2604 1135054.6 657549.3 PCTull-004 Original 0 0.25 3.3 Both Datasets USEPA Programs
26 PCTull-005 CA-26-EPA-6629-2602 1134994.8 657579.1 PCTull-005 Original 0 0.25 2 Both Datasets USEPA Programs
26 PCTull-006 CA-26-EPA-6629-2608 1135097.7 657534.5 PCTull-006 Original 0 0.25 3.9 Both Datasets USEPA Programs
26 PCTull-007 1135140.1 657547.2 PCTull-007 Original 0 0.25 4.3 Updated Dataset USEPA Programs
26 CA-26-9999-91 CA-26-EPA-6629-2603 1135039.7 657588.4 PCTull-008 Original 0 0.25 9.4 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-9999-93 CA-26-EPA-6629-2600 1134981.2 657657.6 PCTull-009 Original 0 0.25 5.9 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6629-90 CA-26-EPA-6629-2601 1134987.1 657606.2 PCTull-010 Original 0 0.25 6.7 Both Datasets Nonresidential OU-1/OU-2 FSP
26 PE-077-B 1135536.8 657128.2 PE-077-B Original 0 0.25 2.4 Updated Dataset Residential Sampling
26 PE-077-B 1135536.8 657128.2 PE-077-BS Original 0 0.25 4.7 Updated Dataset Residential Sampling
26 CA-26-6440-01 CA-26-6440-01 1135481.8 657248.7 S70368 Original 0 0.5 2.2 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6440-02 CA-26-6440-02 1135565.1 657177.4 S70369 Original 0 0.5 24.1 J Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6440-03 CA-26-6440-03 1135484.5 657147.4 S70370 Original 0 0.5 2.3 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6614-04 CA-26-6614-04 1135045.3 657211.4 S70371 Original 0 0.5 2.04 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6622-05 CA-26-6622-05 1135028.1 657312.6 S70372 Original 0 0.5 4 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6673-06 CA-26-6673-06 1134887.7 657252.4 S70373 Original 0 0.5 0.428 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6673-07 CA-26-6673-07 1134908.1 657156.8 S70374 Original 0 0.5 0.129 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6675-08 CA-26-6675-08 1134916.2 657543.8 S70375 Original 0 0.5 0.55 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6675-09 CA-26-6675-09 1134909.9 657345.5 S70376 Original 0 0.5 0.209 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6440-02 CA-26-6440-02 1135565.1 657177.4 S70751 Original 0.5 1 24.1 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6629-90 CA-26-6629-90 1134987.1 657606.2 S70756 Original 0.5 1 0.81 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-6629-92 CA-26-6629-92 1135069.2 657516.3 S70761 Original 0.5 1 150 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-9999-91 CA-26-9999-91 1135039.7 657588.4 S70766 Original 0.5 1 147 Both Datasets Nonresidential OU-1/OU-2 FSP
26 CA-26-9999-93 CA-26-9999-93 1134981.2 657657.6 S70771 Original 0.5 1 18.7 Both Datasets Nonresidential OU-1/OU-2 FSP

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
USEPA: United States Environmental Protection Agency
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EU Updated Location Original Location Northing Easting Field Sample ID QC Type Depth 
Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Program

27 CA-27-6730-01 CA-27-6730-01 1134591.1 657804.4 S70220 Original 0 0.5 0.148 J Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-02 CA-27-6730-02 1134454.3 657844.2 S70221 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-03 CA-27-6730-03 1134287.4 657827.2 S70222 Original 0 0.5 2.04 J Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-03 CA-27-6730-03 1134287.4 657827.2 S70223 Field Duplicate 0 0.5 1.6 J Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-04 CA-27-6730-04 1134514.3 657822.8 S70224 Original 0 0.5 0.24 Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-05 CA-27-6730-05 1134183.2 657875.7 S70225 Original 0 0.5 0.043 Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-06 CA-27-6730-06 1134431.1 657879.5 S70226 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-07 CA-27-6730-07 1134174.6 657924.8 S70227 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-08 CA-27-6730-08 1134365.3 657936.5 S70228 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-09 CA-27-6730-09 1134273.3 658010.8 S70229 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6730-10 CA-27-6730-10 1134160.7 658147.3 S70230 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6745-11 CA-27-6745-11 1133897.2 658744.3 S70231 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6746-12 CA-27-6746-12 1133998.9 658558.4 S70232 Original 0 0.5 0.13 Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6748-13 CA-27-6748-13 1134128.6 658402.2 S70233 Original 0 0.5 0.039 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6748-14 CA-27-6748-14 1134387.3 658145.0 S70234 Original 0 0.5 0.082 Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6748-15 CA-27-6748-15 1134322.9 658230.1 S70235 Original 0 0.5 0.043 Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6829-16 CA-27-6829-16 1134026.7 658309.9 S70236 Original 0 0.5 0.042 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6915-17 CA-27-6915-17 1133726.1 658092.0 S70237 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6915-18 CA-27-6915-18 1133665.9 658225.0 S70238 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6915-19 CA-27-6915-19 1133703.1 658278.0 S70239 Original 0 0.5 0.101 J Both Datasets Nonresidential OU-1/OU-2 FSP
27 CA-27-6915-20 CA-27-6915-20 1133524.1 658292.1 S70240 Original 0 0.5 1.27 Both Datasets Nonresidential OU-1/OU-2 FSP

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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Top

Depth 
Bottom

Result 
Value Qualifier Dataset 

Comparison Notes Program

29 CA-29-7301-01 CA-29-7301-01 1132529.5 656487.3 S70241 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-02 CA-29-7301-02 1131826.4 656516.6 S70242 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-03 CA-29-7301-03 1131252.9 656484.4 S70243 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-04 CA-29-7301-04 1132176.0 656551.9 S70244 Original 0 0.5 0.048 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-05 CA-29-7301-05 1132005.0 656580.3 S70245 Original 0 0.5 0.1 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-06 CA-29-7301-06 1131067.0 656596.1 S70246 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-07 CA-29-7301-07 1132386.4 656616.9 S70247 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-08 CA-29-7301-08 1131162.1 656607.1 S70248 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-09 CA-29-7301-09 1131529.4 656657.0 S70249 Original 0 0.5 0.102 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-10 CA-29-7301-10 1131899.1 656769.0 S70250 Original 0 0.5 0.171 J Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-10 CA-29-7301-10 1131899.1 656769.0 S70251 Field Duplicate 0 0.5 0.312 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-11 CA-29-7301-11 1130904.4 656834.8 S70252 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-12 CA-29-7301-12 1131392.4 656954.9 S70253 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-13 CA-29-7301-13 1132498.9 656876.9 S70254 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-14 CA-29-7301-14 1132316.0 656932.9 S70255 Original 0 0.5 0.06 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-15 CA-29-7301-15 1131113.0 657050.2 S70256 Original 0 0.5 0.834 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7301-16 CA-29-7301-16 1131288.9 657213.1 S70257 Original 0 0.5 0.351 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7536-17 CA-29-7536-17 1131945.0 656965.7 S70258 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7536-18 CA-29-7536-18 1131400.9 657072.4 S70259 Original 0 0.5 0.044 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7536-19 CA-29-7536-19 1131847.8 657094.0 S70260 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7536-20 CA-29-7536-20 1131876.1 657223.0 S70261 Original 0 0.5 0.067 Both Datasets Nonresidential OU-1/OU-2 FSP
29 CA-29-7536-21 CA-29-7536-21 1131691.1 657288.0 S70262 Original 0 0.5 0.088 Both Datasets Nonresidential OU-1/OU-2 FSP

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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Depth 
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Result 
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Comparison Notes Program

30 CA-30-7494-01 CA-30-7494-01 1132038.0 660624.1 S70490 Original 0 0.5 0.037 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7494-02 CA-30-7494-02 1132010.3 660642.6 S70491 Original 0 0.5 0.051 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7494-03 CA-30-7494-03 1132109.0 660699.0 S70492 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7494-04 CA-30-7494-04 1132014.0 660715.0 S70493 Original 0 0.5 0.038 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7494-05 CA-30-7494-05 1132085.1 660733.1 S70494 Original 0 0.5 0.034 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7494-06 CA-30-7494-06 1132132.2 660761.1 S70495 Original 0 0.5 0.04 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7824-07 CA-30-7824-07 1131065.0 659227.0 S70496 Original 0 0.5 0.036 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7824-08 CA-30-7824-08 1131189.8 659235.5 S70497 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7824-09 CA-30-7824-09 1131159.9 659254.0 S70498 Original 0 0.5 0.039 Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-7824-10 CA-30-7824-10 1131124.9 659271.9 S70499 Original 0 0.5 0.035 U Both Datasets Nonresidential OU-1/OU-2 FSP
30 CA-30-RES-7360-A CA-30-RES-7360-A 1132521.1 660745.7 7360-3A Original 0 0.25 0.39 Original Dataset Residential location/sample Residential
30 CA-30-RES-7360-B CA-30-RES-7360-B 1132521.1 660745.7 7360-3B Original 0 0.25 0.35 Original Dataset Residential location/sample Residential
30 CA-30-RES-7396-A CA-30-RES-7396-A 1132388.6 660577.3 7396-3A Original 0 0.25 0.08 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7396-B CA-30-RES-7396-B 1132388.6 660577.3 7396-3B Original 0 0.25 0.085 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7396-D CA-30-RES-7396-D 1132388.6 660577.3 7396-3D Original 0 0.25 0.084 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7408-A CA-30-RES-7408-A 1132340.1 660381.6 7408-3A Original 0 0.25 0.087 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7408-B CA-30-RES-7408-B 1132340.1 660381.6 7408-3B Original 0 0.25 0.087 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7408-C CA-30-RES-7408-C 1132340.1 660381.6 7408-3C Original 0 0.25 0.084 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7431-A CA-30-RES-7431-A 1132270.0 660220.3 7431-3A Original 0 0.25 0.079 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7431-B CA-30-RES-7431-B 1132270.0 660220.3 7431-3B Original 0 0.25 0.048 Original Dataset Residential location/sample Residential
30 CA-30-RES-7431-C CA-30-RES-7431-C 1132270.0 660220.3 7431-3C Original 0 0.25 0.067 Original Dataset Residential location/sample Residential
30 CA-30-RES-7475-A CA-30-RES-7475-A 1132165.2 660039.3 7475-3A Original 0 0.25 0.08 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7475-B CA-30-RES-7475-B 1132165.2 660039.3 7475-3B Original 0 0.25 0.039 Original Dataset Residential location/sample Residential
30 CA-30-RES-7481-A CA-30-RES-7481-A 1132089.5 659886.4 7481-3A Original 0 0.25 0.077 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7481-B CA-30-RES-7481-B 1132089.5 659886.4 7481-3B Original 0 0.25 0.082 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7493-A CA-30-RES-7493-A 1132117.1 660037.1 7493-3A Original 0 0.25 0.081 U Original Dataset Residential location/sample Residential
30 CA-30-RES-7493-B CA-30-RES-7493-B 1132117.1 660037.1 7493-3B Original 0 0.25 0.323 Original Dataset Residential location/sample Residential

Data were new additions to dataset.
Discrepancy between HHRA analysis/results and updated database output for data that should be used
Data were originally in dataset; but since removed for various reasons (see notes on each table).

All depths presented in feet
All results presented in milligrams per kilogram (mg/kg)
J: indicates an estimated value
U: indicates value is below laboratory detection limits
EU: exposure unit
FSP: field sampling plan
OU: operable unit
QC: quality control
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G.1 Constituents of Potential Concern other than 
Polychlorinated Biphenyls  

On August 4, 2003, the United States District Court for the Northern District of Alabama entered 
a revised Partial Consent Decree (PCD; USEPA 2003a) requiring, among other things, 
Pharmacia LLC and Solutia Inc. (together Pharmacia LLC and Solutia Inc. are referred to as 
P/S) to conduct a remedial investigation and feasibility study (RI/FS) for the Anniston 
Polychlorinated Biphenyls (PCB) Site. The Site encompasses the Solutia Inc. Anniston Plant 
(Facility) (formerly owned and operated by Monsanto Company, now known as Pharmacia 
LLC), other properties currently owned by Solutia Inc., certain residential and nonresidential 
properties owned by third parties, and portions of both Choccolocco Creek and Snow Creek and 
their floodplains. The Anniston PCB Site is not on the Superfund National Priorities List but is 
being addressed through the Superfund Alternative Approach. 

This constituent of potential concern (COPC) evaluation focuses on constituents other than 
PCBs as COPCs for operable unit (OU)-1/OU-2. This evaluation builds on the initial evaluation 
of COPCs included with the OU-1/OU-2 Preliminary Site Characterization Summary Report 
(OU-1/OU-2 PSCSR; ARCADIS BBL 2007a) and includes more recent COPC information for 
the Facility (OU-3) portion of the Site. An Interim Record of Decision (IROD) has been issued for 
OU-3, and the OU-3 findings provide context for the evaluation of COPCs in in OU-1/OU-2. This 
evaluation also adds information updated since the OU-1/OU-2 PSCSR on various sources of 
background data and uses more recent screening levels. COPCs were evaluated using the 
adaptive site management (ASM) process for OU-1/OU-2 as defined in the Phase 1 Field 
Sampling Plan for Operable Unit 4 (OU-4 Phase 1 FSP; BBL 2006a).  

The goal of this COPC evaluation is to assist in defining the constituents that will be carried 
forward into the OU-1/OU-2 feasibility study (FS). Consistent with the United States 
Environmental Protection Agency- (USEPA-) approved Remedial Investigation/Feasibility Study 
Work Plan (RI/FS Work Plan; BBL 2000), the RI/FS process for each OU includes developing  
remedial action objectives (RAOs) that address Site-related constituents. While samples were 
analyzed during investigations for constituents that may not be Site-related and carried through 
the risk assessment process in the RI, it is anticipated that non-Site-related constituents will not 
be part of the FS process in terms of RAOs and remedial alternatives.  

The COPC evaluation is based on a wider list of constituents that the USEPA requested be 
evaluated based on 10 percent (%) of the samples analyzed for Aroclors. While the evaluation 
is comprehensive in this regard, specific focus is placed on constituents that USEPA identified 
for evaluation in the human health risk assessment (HHRA; CDM 2010) and a separate list of 
constituents that USEPA requested be evaluated in the OU-1/OU-2 streamlined ecological risk 
assessment (SERA; ARCADIS 2013). In addition to PCBs, the HHRA evaluated risks 
associated with arsenic, chromium, lead, polycyclic aromatic hydrocarbons (PAHs), and 
polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/DFs) as toxic equivalents (TEQs) 
to 2,3,7,8–tetrachlorodibenzo-p-dioxin. In a similar manner, PCDDs/DFs, and metals—including 
barium, chromium, cobalt, lead, manganese, mercury, nickel, and vanadium—were evaluated in 
the OU-1/OU-2 SERA.  
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Section G.1.1 summarizes previous COPC studies conducted for the Site. Section G.1.2 
provides an overview of the COPC evaluation process and includes subsections that discuss 
the ASM process, the specific process used for the Site, the types and sources of data, the 
screening levels used for each OU and matrix, and the data used to evaluate background 
conditions. Section G.1.4. includes a brief summary of the OU-3 IROD findings as they pertain 
to the possibility that OU-3 is a potential source for COPCs to OU-1/OU-2. Section G.1.6 
includes an evaluation of whether constituents should be considered as Site-related COPCs for 
the RI/FS evaluation. Section G.1.7 includes a summary of the COPC evaluation findings.  

Tables and figures are referenced throughout this evaluation to present the available data and 
information regarding the potential applicability of the constituent as being Site-related or not. 
Each table lists the constituent and matrix-specific screening level, the number of samples 
analyzed for that constituent (by OU and matrix), the frequency of detection, the average and 
maximum concentrations detected, and the number of samples with concentrations detected 
above screening levels. Section G.1.4 discusses sources of background data, including data 
from nearby Fort McClellan and from upstream and outside of the influence of Snow Creek. 
Where available, background average concentrations and twice the background average 
concentrations are also included on the tables, along with the number of samples with 
constituents detected above twice mean background concentrations. The notes column of each 
table summarizes recommendations regarding the applicability of the COPC in terms of being 
Site-related. 

Figures are also referenced to support the evaluation of COPCs. Figure G-1 summarizes the 
site-specific ASM process described in the planning documents (e.g., the OU-4 Phase 1 FSP; 
[BBL 2006a] and the Baseline Problem Formulation for Operable Unit 4 of the Anniston PCB 
Site [ARCADIS BBL 2006b]). Figures G-2 through G-4 show the distribution of concentrations of 
PCBs in soil and sediment. These PCB figures provide a basis for whether other constituents 
are distributed similarly to PCBs or appear to have a different pattern. The remaining figures 
illustrate the concentrations and distribution of constituents within and outside of OU-1/OU-2. 
The data presented in these figures for locations outside of the OU-1/OU-2 nonresidential 
investigation footprint are included in electronic form in Appendix C to the OU-1/OU-2 RI. These 
figures are organized by constituent (PAHs [Figure G-5], PCDD/DFs [Figures G-6 through G-9], 
and metals [Figures G-10 through G-28]). Metals are organized in alphabetical order by metal 
and include, where needed for explanation, frequency distributions in soil, followed by sediment 
concentrations. 

G.1.1 Overview of Previous COPC Investigations 
For over 20 years, investigations have been carried out to assess the nature and extent of 
environmental impacts in, around, and downstream of the Facility. Initially, work was focused on 
sampling and analysis tasks to evaluate the presence of a list of constituents associated with 
historical operations and waste management practices at the Facility. This list of constituents— 
referred to as the potential constituents of concern and included as Exhibit F to the PCD 
(USEPA 2003a)—was evaluated in a series of reports approved by the USEPA and Alabama 
Department of Environmental Management (ADEM) between 1998 and 2004. That list included 
PCBs, 16 other organic compounds (including 4 volatile organic compounds [VOCs], organo-
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phosphorous [OP] pesticides, dichlorobenzenes, and phenols), and 11 metals (referred to as 
the PCD list of metals). 

In 2005, the USEPA clarified a request that investigations include limited analyses (10% of the 
samples) for a “wider list of constituents” (USEPA 2005a), which included target compound list 
(TCL) VOCs, semivolatile organic compounds (SVOCs), PAHs, PCDD/DFs, and target analyte 
list (TAL) inorganics, in addition to the shorter list of chemicals included in the PCD. Select 
samples of soil, sediment, and surface water collected as part of subsequent field efforts were 
analyzed for this wider list of constituents and encompassed the list of constituents included in 
the PCD.  

The overall approach for assessing the applicability of the COPCs being Site-related has been 
presented, discussed, and updated with available data in several project documents, most 
recently in the following: 

 OU-1/OU-2 PSCSR (ARCADIS BBL 2007b) 

 Site-Wide Quality Assurance Project Plan (ARCADIS 2008)  

 OU-4 Phase 2 FSP (ARCADIS 2010a) 

In addition, the USEPA recently finalized an IROD for OU-3 (OU-3 IROD; USEPA 2011a) that 
identified constituents of concern for OU-3. A summary of the OU-3 IROD findings as they relate 
to constituents of concern is included in Section G.1.4. This COPC evaluation builds on these 
previous evaluations, coordinates the findings, where appropriate, and incorporates the most 
recent and available data. This document includes additional sources of background data and 
the most recently available screening levels, as described in more detail in Section G.1.4. 

G.1.2 Technical Approach 
The COPC evaluation process included several steps in an iterative and weight-of-evidence 
approach to assess whether the constituents are Site-related COPCs. The evaluation generally 
followed the site-specific ASM process summarized on Figure G-1. However, the evaluation 
process was refined following the collection of significant quantities of data. The COPC 
evaluation presented herein includes a comparison of constituent concentrations with screening 
levels, with background data from several sources, and with the distribution pattern of PCBs 
(identified as a COPC originating from the Facility). The data were evaluated using these 
multiple lines of evidence to assess whether the constituents are of concern and whether the 
presence and concentrations of the constituents appear to be associated with the Site. The 
evaluation process is described in additional detail in the following subsections. 

G.1.2.1 Adaptive Site Management Process   
Incorporating an ASM process into investigations and risk assessments is a scientifically valid 
approach that the USEPA often uses in planning and managing environmental issues in 
watersheds (USEPA 2004) and governmental agencies employ for federal site restoration, as 
outlined by the National Research Council (NRC) in Environmental Cleanup at Navy Facilities: 
Adaptive Site Management (NRC 2003). The NRC has also recommended using ASM for sites 
with PCB-contaminated sediment (NRC 2001). USEPA contaminated sediment remediation 
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guidance (USEPA 2005b) supports the ASM approach, and the ecological risk assessment 
guidance (USEPA 1997, 1998) identifies an iterative approach as a potentially valuable tool in 
ecological risk assessment. 

G.1.2.2 Site-Specific COPC Evaluation 
COPCs were evaluated using the ASM approach outlined on the flow chart shown on Figure G-
1. These steps were the basis for the preliminary COPC discussions presented in the OU-1/OU-
2 PSCSR, the OU-4 Phase 1 FSP (BBL 2006a), and the OU-4 Phase 2 FSP (ARCADIS 2010a). 
These steps were essentially repeated for this most recent evaluation, with the larger data set 
now available for OU-1/OU-2. This evaluation also incorporates COPC findings for OU-3, as 
stated in the OU-3 IROD. 

Based on previous investigations and the large amount of data available, the primary media of 
interest for OU-1/OU-2 are soil and sediment. Although other media (air, surface water, and/or 
biota) may be affected by COPCs, they are not discussed herein because the presence and 
concentration of constituents in these other OU-1/OU-2 media will generally be a function of 
their concentrations in OU-1/OU-2 soil and sediment. The focus of this COPC evaluation is to 
identify those constituents present in soil or sediment that may be of concern in OU-1/OU-2. 
This evaluation also considers whether these constituents might originate from OU-3. The steps 
used for the COPC evaluation presented herein are outlined as follow: 

1. Type of Constituent. Constituent data were evaluated for the two matrices (soil and 
sediment) separately. For example, metals data for soil in OU-1/OU-2 were evaluated 
separately from metals data for sediment. Analytes were evaluated individually or by 
chemical class. For example, most VOCs, SVOCs, and metals results appear to be 
unrelated to each other, and individual analytes were considered separately. PAH and 
PCDD/DF compounds were evaluated as classes of chemicals, as these tend to be 
detected in related groups. To a lesser extent (as a function of less frequent detection), 
other classes of chemicals also warrant consideration as a group of chemicals (e.g., 
phenols, OP pesticides) based on their known use at the Facility. Metals were evaluated 
individually, as each has a unique, naturally occurring background component as well as 
known anthropogenic sources in the area.  

2. Comparison to Screening Levels. Where a constituent was not detected, it was no longer 
considered a possible COPC. Detected concentrations for individual constituents were 
compared with relevant, matrix-specific screening levels and are discussed in more detail in 
Section G.1.3. If the constituent was not reported above the screening level, the constituent 
is not considered a COPC.  

3. Frequency of Detections above Screening Levels. The frequency and magnitude of 
detected concentrations above screening levels were reviewed to assess whether these 
appear to be Site-wide or isolated occurrences. If the constituent was reported above the 
screening level with significant frequency (more than 10% of the time) it was further 
evaluated. Occasional occurrences above the screening levels are not likely to drive 
conclusions or subsequent decisions.  
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4. Comparison with Background. Analytical data for constituents detected above screening 
levels with some frequency were further evaluated to assess whether they are associated 
with naturally occurring or anthropogenic background. Concentrations of constituents within 
the footprint of the OU were assessed relative to background concentrations (i.e., 
concentrations outside of the footprint of the OU). Background data provide an indication of 
natural occurrence, especially for certain metals, and also provide a measure of the 
concentrations of anthropogenic background from the multiple industries and commercial 
operations, such as PAHs, PCDD/DFs, and metals. Sources for background data are 
described in more detail in Section G.1.3 below. 

5. Possible Source(s). The frequency and magnitude of detected concentrations above 
screening levels were reviewed to assess whether a distribution pattern was apparent. Low 
frequency occurrences of elevated concentrations away from the Facility were considered to 
be associated with sources other than the Facility. In some cases, concentrations were 
detected above screening levels, but no significant elevated source area or distribution was 
identified, suggesting that the presence of the constituent might be a function of naturally 
occurring or anthropogenic background conditions, rather than a release. 

6. Site Related. The pattern of distribution (higher to lower concentration) was evaluated 
relative to concentrations and distribution of PCBs which, for the purposes of this analysis 
only, are assumed to be Facility related. The evaluation considered the distribution of 
constituents inside the 100-year floodplain versus those outside of the 100-year floodplain. 
This is based on the conceptual site model (CSM) for the Site where the primary release 
mechanism and transport pathways for Site-related constituents was surface water runoff 
from the Facility (OU-3) to the 11th Street Ditch and the subsequent downstream flow in 
Snow Creek. From there, PCBs could move into the 100-year floodplain during overbank 
flooding or be transported further downstream. The lateral extent of PCB-containing material 
from OU-3 via this release mechanism is the 100-year floodplain as demonstrated by the 
distribution of PCBs in the floodplain soils of OU-4. These data are presented in the Phase I 
Conceptual Site Model Report for the Anniston PCB Site (BBL 2003) and the Phase 3 Field 
Sampling Plan for Operable Unit 4 of the Anniston PCB Site (ARCADIS 2010b) and support 
the outer edge of the 100-year floodplain as the limit of lateral PCB migration due to 
overbank flooding. Using this knowledge informs the evaluation to the sources and/or 
release mechanisms for constituents located outside of the 100-year floodplain. The CSM 
recognizes other source release mechanisms and transport pathways but acknowledges the 
important role of the surface water runoff from the Facility in the distribution of PCBs in the 
100-year floodplain. The presence of other sources and release mechanisms within OU-
1/OU-2 can contribute to a variable PCB distribution; yet, based on the hydraulic 
characteristics of OU-1/OU-2 and OU-4, the distributions of PCBs in OU-4, the 100-year 
floodplain of Snow Creek is viewed as the footprint where constituents from OU-3 would 
have been transported via surface water runoff. 

In several instances, the outcomes from these steps were combined in an interrelated, weight-
of-evidence approach to determine that the presence of constituents is due to multiple possible 
naturally occurring or anthropogenic sources of background. In a few cases, elevated 
concentrations may be from a source other than the Facility. 
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G.1.3 Types and Sources of Data 
Site and OU investigations are detailed in the investigations implemented for OU-1/OU-2 and 
the associated data are presented in Section 4 of the RI report. This COPC evaluation 
summarizes the available data by constituent and presents screening levels, available 
background data, number of samples, and mean and maximum detected concentrations in the 
tables as referenced below. Where appropriate, the following sections also discuss figures that 
illustrate the distribution of concentrations of the various constituents.  

G.1.3.1 Soil Screening Levels  
Screening levels used for this assessment are presented in Tables G-1 through G-12 for soil 
and sediment and are described below. 

For OU-1/OU-2 soil, human health screening levels from the following sources were used:   

 USEPA Regional Screening Level (RSL) Summary Table for human health (USEPA 
2011b) 

 In a few cases (e.g., substituted furans), RSLs for human health were published in 2008 
(USEPA 2008) and were not included on the 2011 Tables. The 2008 levels were used for 
screening purposes, where applicable. 

G.1.3.2 Sediment Screening Levels  
Sediment screening values, where available, were used from Table 3: “USEPA Region 4 Waste 
Management Division Sediment Screening Values for Hazardous Waste Sites” of Supplemental 
Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment (USEPA 2001). For 
constituents with no USEPA Region 4 screening value, the sediment screening levels from the 
sources listed below were used: 

 USEPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening 
Values (USEPA 2003b)  

 USEPA Region 3 Freshwater Sediment Screening Benchmarks (USEPA 2006) 

G.1.4 Background Data 
Where appropriate, available background data were used for comparison to assess whether 
constituents appeared to be present as a result of naturally occurring or anthropogenic 
background. Background data are available from investigations conducted by P/S and the 
USEPA. Background PAH and metals data are available from studies conducted at nearby Fort 
McClellan. 

USEPA’s definition of “background” includes constituents or locations not influenced by the 
releases from a site and is usually described as naturally occurring or anthropogenic. 
“Anthropogenic” is defined as natural and human-made substances present in the environment 
as a result of human activities (not specifically related to the release in question) (USEPA 1989, 
1995). 
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Metals are naturally occurring in soils and sediments. In several instances, the screening levels 
for metals are too low to provide a basis for distinguishing naturally occurring or local, urban 
background from a potential source area. Therefore, the evaluation of metals results included 
an initial comparison with published background data for nearby Fort McClellan (Science 
Applications International Corporation [SAIC] 1998). The data from the Fort McClellan study 
were considered to be representative of naturally occurring background concentrations. In the 
Anniston area, several historical and current industries are known to have used metals as a part 
of their processes, and the concentrations of some heavy metals are higher in the Anniston area 
than in Fort McClellan background samples. These industries may also be a source for some 
persistent organic chemicals, in particular PAHs and PCDD/DFs. Where available, data from 
outside or upstream of OU-1/OU-2 are used as a measure of anthropogenic and local 
background. In accordance with the ASM process, analytical results were evaluated in several 
ways to assess whether their presence and concentration were associated with naturally 
occurring or anthropogenic background; whether their presence is of concern in soil, sediment, 
or both; and whether their presence is Facility related. Consistent with risk assessment 
guidance (USEPA 2000), constituent concentrations less than twice the mean background 
concentrations were considered as naturally occurring or anthropogenic background.  

The following data were used as source of background data for the COPC evaluation: 

 PAH and metals data from studies conducted at nearby Fort McClellan. Metals data 
for soil and sediment samples from Fort McClellan were taken from the Background Metals 
Survey Report (SAIC 1998). PAH data for soils collected from next to asphalt pavement 
were used from Table 4-2 of the Final Human Health and Ecological Screening Values and 
PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama (IT 
Corporation [IT] 2000). This report did not calculate total PAHs. For comparison purposes, 
the total twice the mean Fort McClellan PAH background value presented in Tables G-7 
and G-8 was calculated as the sum of the means presented in Table 4-2 of the IT report 
(IT 2000). In the absence of a local source of background data for sediment, Fort 
McClellan PAH background soil data were used as representative of urban background 
values for both soil and sediment. 

 Floodplain soil background concentrations. Samples collected by the USEPA and P/S 
from locations outside of the current OU-1/OU-2 nonresidential study footprint were used 
as floodplain soil background.  

 OU-1/OU-2 sediment background concentrations. Data collected from locations that are 
upstream of the 11th Street Ditch from a hydraulic perspective are used as background 
sediment data. These include samples collected from 14th Street, 16th Street, and the 
West 9th Street Creek. These upstream, background sediment samples were collected 
from locations upstream of the hydraulic influence of the Facility and include data for PCBs 
and several metals.  

G.1.5 OU-3 COPC Findings 
The IROD for OU-3 (USEPA 2011a) identifies 20 constituents of concern for OU-3. Of these 20 
constituents, only PCBs and 2,3,7,8-tetrachlorodibenzo-p-dioxin TEQ (inclusive of dioxin-like 
PCB [DL-PCB] congeners) were identified as of concern in both soil and groundwater. PCBs 
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were identified as COPCs in air in OU-3. Although other constituents were identified as of 
concern in OU-3, their presence and migration pathways were via soils and groundwater and 
concentrations in air were not of concern. PCB concentrations in air for OU-3 were within the 
USEPA acceptable risk range and were not identified as a risk driver for the remedial activities 
specified in the IROD for OU-3. 

The OU-3 IROD identifies 13 constituents of concern in groundwater that are not identified for 
soils. These are primarily constituents with higher water solubility and less environmental 
persistence than PCBs and are known to have been used at the Facility. These include 
chlorinated VOCs, phenols, and OP pesticides. The OU-3 IROD states that migration of 
constituents via groundwater is limited for several reasons, including natural processes and 
continuing corrective actions. Monitoring will be a component of the OU-3 remedy.  

The following table lists constituents and maximum concentrations that were identified as 
constituents of concern in soil and not in groundwater in OU-3. 

OU-3 Constituents of Concern in Soil Only 

Constituent of Concern 
in Soil 

2x Mean OU-1/OU-2 
Background (mg/kg) 

Maximum Concentration 
in OU-3 Soil (mg/kg) 

benzo(a)pyrene 66 1.9 

benzo(b)fluoranthene 48 2.4 

dibenz(a,h)anthracene 2.1 0.62 

heptachlor epoxide Not available 0.38 

arsenic 16.8 390 

mg/kg: milligrams per kilogram 

Concentrations are compared with twice the mean OU-1/OU-2 background concentrations as a 
measure of local urban background. PAHs are ubiquitous in urban environments, and their 
presence in OU-3 soils could be from any number of potential sources including asphalt 
pavement and the storage and use of organic fuels within the Site. Although PAHs were 
identified as constituents of concern in OU-3 soils, the concentrations are generally low and 
much lower than concentrations in and outside of OU-1/OU-2. OU-1/OU-2 PAH in soil data are 
consistent with the presence of other possible sources in the Anniston area. The concentrations 
of PAHs in OU-3 do not appear to represent a point source release of PAHs to soil, nor do these 
concentration levels pose a significant threat of potential migration to other OUs via surface or 
groundwater. Similarly, the concentration of heptachlor epoxide may be from the use of this or 
other pesticides at the Facility, but the concentration does not represent a significant point 
source or potential for migration from OU-3 soil to other media or OUs.  

The concentrations of arsenic in OU-3 soils are higher than in OU-1/OU-2 background. The 
OU-3 mean concentration of 25.4 milligrams per kilogram (mg/kg) is only slightly higher than 
twice the mean OU-1/OU-2 background (16.8 mg/kg). The OU-3 maximum of 390 mg/kg is 
higher than the OU-1/OU-2 background maximum of 120 mg/kg. Although the data for arsenic 
indicate possible isolated areas of elevated concentrations in OU-3, the elevated concentrations 
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are not widespread and are not of a magnitude that would suggest a point source release or 
indicate that the Facility would be the source of arsenic to other OUs. Arsenic concentrations in 
the Anniston area appear to be from multiple possible native and anthropogenic sources based 
on the data for OU-1/OU-2.  

The OU-3 IROD also identifies PCBs and dioxin TEQ (inclusive of PCDD/DFs and DL-PCB 
congeners) as constituents of concern for both soil and groundwater. According to the OU-3 
IROD, preliminary data suggest that the PCB remedial goals will be protective for dioxin TEQ, 
and the IROD requires sampling during the remedial design phase to verify that the PCB 
remedial goals are protective for dioxins when the dioxin TEQ includes PCDD/DFs and DL-
PCBs. 

G.1.6 COPC Evaluation 
This section evaluates the available chemical data in accordance with the process described in 
Section G.1.2. Results from OU-3 are discussed in Section G 1.5, as OU-3 is a potential source 
area for Site-related constituents to Snow Creek (OU-1/OU-2). Where appropriate, results for 
OU-1/OU-2 are evaluated relative to OU-3 and other potential sources, including native and 
anthropogenic background sources. Data for soil and sediment are evaluated using the 
screening levels discussed in Section G.1.3.  

The Site OUs have been characterized for the nature and extent of PCBs in the various media 
of interest. PCBs are the primary COPC for the Site OUs, and are present in soil, groundwater, 
sediment, surface water, and biota. Because PCBs are the primary COPC for the Site OUs, 
their frequency of detection, concentrations, and distribution patterns are useful in 
understanding the fate and transport of other constituents potentially originating from the 
Facility. These fate and transport mechanisms are evaluated in detail in the CSM (BBL 2003). 
Data collected since the initial development of the CSM continue to support the fundamental 
premises of the CSM and demonstrate that PCB concentrations decrease with distance 
downstream of the Facility and with distance out into the floodplain on either side of the creek.  

PCB distributions throughout the investigation areas in soil and sediment are presented in 
different formats in Figures G-2 through G-4. The frequency of PCB concentrations in OU-1/OU-
2 background and inside the investigation footprint of OU-1/OU-2 are shown on Figure G-2. 
PCB concentrations in OU-1/OU-2 sediment are shown on Figure G-3. PCB concentrations in 
soil are summarized in plan view on Figure G-4. These distribution patterns are referenced in 
the discussion of other constituents, where appropriate, to evaluate whether the distribution of 
other constituents is similar or related to the distribution of PCBs.  

It is important to recognize that the OU-1/OU-2 investigation area footprint extends well beyond 
the 100-year floodplain in certain locations. This is significant for floodplain soils in that the 100-
year floodplain is the maximum lateral extent to which constituents would be transported from 
the Facility via the surface water pathway, which is the primary pathway from the Facility to soils 
and sediment. Portions of Snow Creek located in the upper portion of the OU-1/OU-2 
investigation area footprint (roughly upstream of the Snow Creek and 11th Street Ditch 
confluence) are upstream of the hydraulic influence of the Facility. Constituents present in the 
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upstream Snow Creek locations are representative of the upstream watershed and not the 
Facility, as the flood waters do not migrate significantly in an upstream direction.  

OU-1/OU-2 data are summarized in Tables G-1 through G-12. The tables summarize the 
constituents detected relative to screening values and the available background data (Section 
G.1.4). Note that the number of samples for individual constituents within a given chemical 
group (e.g., VOC, SVOC) may vary because the analyte lists were slightly different over the 
different sampling programs. The results are discussed in the following subsections, organized 
by constituent class. 

G.1.6.1 VOCs 
In Soil:  Floodplain soil data for OU-1/OU-2 VOCs are summarized in Table G-1. VOCs are not 
COPCs in OU-1/OU-2 soils. In approximately 60 soil samples, ethylbenzene was the only VOC 
compound detected above the screening level and in only one sample.  

In Sediment:  VOCs in OU-1/OU-2 sediments are summarized in Table G-2. Only a few VOCs 
(four) were detected in OU-1/OU-2 sediment. Only benzene was detected above the screening 
level and in only one sample. VOCs are not COPCs for OU-1/OU-2. 
. 

G.1.6.2 Pesticides 
In Soil:  OU-1/OU-2 pesticides in soil data are summarized in Table G-3. Chlorinated and OP 
pesticides are not COPCs for OU-1/OU-2. Pesticides were detected in soils infrequently and 
exceeded screening levels even less frequently. The pesticide detected above screening levels 
most frequently was dieldrin (7 out of 117 [6%] of the samples). Of the other pesticides, only 
4',4'- dichlorodiphenyltrichloroethane (4,4'-DDT), aldrin, and heptachlor were detected above 
screening levels in only one sample each. Furthermore, false positive identification is a 
possibility and the quantification of pesticides is always uncertain and possibly biased high 
when detected in the presence of PCBs. Multiple possible industrial, agricultural, and residential 
sources of pesticides are present in and around the Anniston area. OP pesticides listed in the 
PCD as possible COPCs were not detected in OU-1/OU-2. 

In Sediment:  Pesticides in OU-1/OU-2 sediments are summarized in Table G-4. Region 4 
sediment screening levels are the same as the analytical reporting limit, so that when pesticides 
were detected, they were usually above the screening levels. The concentrations reported are 
relatively low; the highest being 0.11 mg/kg (4,4'-DDT) and the second highest being dieldrin at 
0.07 mg/kg. Aldrin, alpha and gamma-chlordane, beta-BHC, endosulfan II, and heptachlor 
epoxide were also reported above screening levels in one to four samples. These 
concentrations are representative of common industrial and agricultural routine use of 
pesticides. The concentration and distribution of pesticides do not indicate a point source or 
release from the Facility or outside of OU-1/OU-2. OP pesticides listed as potential COPCs in 
the PCD were not detected in OU-1/OU-2 sediments. 

G.1.6.3 SVOCs other than PAHs 
In Soil:  OU-1/OU-2 SVOCs (other than PAHs) in soil data are summarized in Table G-5. 
SVOCs are not COPCs for OU-1/OU-2. Only four SVOC compounds, bis(2-ethylhexyl) 
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phthalate, carbazole, dibenzofuran, and pentachlorophenol, were reported at concentrations 
above screening levels and were reported above screening levels in only 2 or 3 of 121 (less 
than 3%) of samples. SVOCs are not COPCs for OU-1/OU-2.  

In Sediment:  SVOCs other than PAHs in OU-1/OU-2 sediments are summarized in Table G-6. 
Few sediment SVOCs were detected, and no SVOCs were reported at concentrations above 
screening levels. SVOCs are not COPCs for OU-1/OU-2. 

G.1.6.4 PAHs 
In Soil:  PAH concentrations in soil for OU-1/OU-2 are summarized in Table G-7 and shown on 
Figure G-5. PAH concentrations in soil appear to be attributable to local conditions in the area. 
OU-1/OU-2 background and OU-1/OU-2 PAH concentrations are significantly higher than OU-3 
PAH concentrations and concentrations inside the OU are higher than background, indicating 
sources of PAHs to OU-1/OU-2 other than OU-3. This is consistent with the urban and industrial 
activities in the general Anniston area.   

Figure G-5 shows the locations of the elevated PAH concentrations to the north and west of the 
Facility and outside of the influence of OU-3. The presence of elevated concentrations of PAHs 
in soils is consistent with current and historical industries in the area known to burn fossil fuels 
as a part of operations. As shown on Figure G-5, the elevated concentrations of PAHs within the 
OU-1/OU-2 investigation area footprint are tied to the industrial area to the north of OU-3 and 
the 100-year floodplain boundary. While still located within the footprint of the OU-1/OU-2 
investigation area, the locations are outside of the 100-year floodplain. PAHs are not considered 
to be Site-related COPCs. 

In Sediment:  PAH data for OU-1/OU-2 sediments are summarized in Table G-8 and shown on 
Figure G-5. For PAHs in sediment, the reporting limit is the screening value, so that when PAHs 
were detected in sediment, they were usually above the screening level. Sediment 
concentrations were generally low tending to be lower than Fort McClellan background and 
significantly below OU-1/OU-2 soil and background concentrations. Only one PAH compound in 
one sample was slightly above twice Fort McClellan background (naphthalene maximum 
concentration is 38 micrograms per kilogram (µg/kg), twice Fort McClellan background is 33 
µg/kg). No OU-1/OU-2 PAH in sediment concentrations were above twice the mean background 
concentrations PAH concentrations in OU-1/OU-2 background sediments (from Snow Creek 
upstream of the 11th Street Ditch and from the West 9th Street Creek) are higher in 
concentration than those found in Snow Creek downstream of its confluence with the 11th 
Street Ditch. 

G.1.6.5 PCDD/DFs 
In Soil:  OU-1/OU-2 PCDD/DF in soil data are summarized in Table G-9 and shown in plan 
view on Figure G-6. PCDD/DF TEQ concentrations are shown on Figure G-7. The distribution of 
concentrations of PCDD/DFs is random with no evident pattern to the sporadic higher 
concentrations in the Snow Creek floodplain. Because the analytical method is so sensitive, 
extremely low levels are able to be detected; the highest PCDD/DF TEQ is 2.2 μg/kg and is 
from a soil sample with a PCB concentration of 0.6 mg/kg. Figures G-8 and G-9 plot the 
concentrations of total PCDD/DFs and TEQ as a function of total Aroclor concentration and 
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show that there is no relationship between PCB and PCDD/DF or TEQ concentrations. The 
elevated PCDD/DF and TEQ concentration samples are generally not collocated with the higher 
PCB concentrations samples. The pattern of PCDD/DF concentrations suggests that they are 
the result of local anthropogenic background and not from a single source and migration 
pathway. PCDD/DFs could be present as a result of general atmospheric dispersion and from 
multiple industrial sources in the region.  

In Sediment:  PCDD/DFs in OU-1/OU-2 sediments are summarized in Table G-10. Sediment 
PCDD/DF concentrations are also shown along with soil PCDD/DF concentrations on Figures 
G-6 through G-9. Concentrations of PCDD/DFs in sediment are low indicating that 
concentrations are representative of background conditions rather than from a point source. The 
distribution appears to be random, and the PCDD/DF concentrations are not related to the 
patterns associated with PCBs. The PCDD/DF concentrations and distribution pattern are not 
the same as would be expected if from a point source. PCDD/DFs could be present as a result 
of general atmospheric dispersion and/or may be from multiple industrial sources in the area. 

G.1.6.6 Metals 
In Soil: Metals in OU-1/OU-2 soils are summarized in Table G-11. Eight metals (aluminum, 
barium, beryllium, copper, nickel, selenium, silver, and zinc) are not COPCs in soil because they 
were not detected at concentrations above screening levels. Calcium, magnesium, potassium, 
and sodium were also not included as COPCs, as these are common nutrients and do not have 
applicable screening levels. Calcium and magnesium concentrations in soil (and sediment) are 
higher than background concentrations although the maximum inside of OU-1/OU-2 is within a 
factor of 2 of the maximum outside of OU-1/OU-2. Potassium and sodium concentrations in soil 
are generally consistent with background.  

In Sediment: Metals in OU-1/OU-2 sediments are summarized in Table G-12. Two metals 
(antimony and silver) are not considered COPCs in sediment because they were not reported 
above screening levels. Seven metals (aluminum, beryllium, calcium, magnesium, potassium, 
sodium, and thallium) do not have applicable screening levels and do not appear to be of 
concern based on a comparison with background sediment and/or soil concentrations. Sodium 
was not detected in sediment, and aluminum and potassium had concentrations less than twice 
the mean Fort McClellan background concentrations, indicating that these concentrations are 
consistent with naturally occurring background. Consistent with soil concentrations, calcium and 
magnesium (common nutrients) concentrations in OU-1/OU-2 sediment were higher than 
background concentrations, but were within a factor of 2 of maximum background. Beryllium 
concentrations were above background concentrations but were significantly lower than the 
human health soil screening levels and overall concentrations were low (maximum is 4.2 
mg/kg). Thallium concentrations in sediment were below OU-1/OU-2 background concentrations 
in soil.  

Metals figures (Figures G-10 through G-31) are organized in alphabetical order by metal and 
include, where needed for explanation, frequency distributions in soil inside and outside of OU-
1/OU-2. A plan view presentation of soil concentrations and a plot of sediment concentrations 
as a function of distance from OU-3 (upstream from Lake Logan Martin). The distribution 
presentations are helpful in understanding the magnitude and frequency of concentrations 
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above the screening level(s). The distribution figures are also useful in understanding whether 
the concentrations of a constituent are the result of naturally occurring background (i.e., the two 
distributions are similar) or if the constituent may be present in background due to an 
anthropogenic source (i.e., the distributions inside and outside of OU-1/OU-2 are similar or 
constituent concentrations outside of the OU-1/OU-2 footprint are higher). The figures can also 
be used to assess the similarity of the constituent distributions relative to the distribution of 
PCBs (Figure G-2) to further evaluate whether they are possibly from sources other than the 
Facility. Figures with constituent distributions in sediment for Snow Creek are provided and are 
used to show the influence of the upstream watershed. These show where the use of 
constituents in areas outside the hydraulic influence of the Facility has influenced the presence 
and concentration within the footprint of OU-1/OU-2. Other metals with detected concentrations 
above screening levels or background are discussed individually below.  

Antimony in soil:  The antimony concentration in only one sample (<1%) exceeded the 
screening level of 31 mg/kg with a maximum concentration of 33 mg/kg. The OU-1/OU-2 
maximum antimony concentration is higher than naturally occurring Fort McClellan background 
concentrations, but is significantly lower than the OU-1/OU-2 background maximum of 360 
mg/kg, indicating sporadic, elevated concentrations from source(s) outside of OU-1/OU-2.  

Arsenic in soil:  OU-1/OU-2 arsenic concentrations are similar to OU-1/OU-2 background 
arsenic concentrations (Figures G-10 and G-11) and Fort McClellan background arsenic 
concentrations. The mean arsenic concentrations for Fort McClellan background (8 mg/kg), OU-
1/OU-2 background (8 mg/kg) and OU-1/OU-2 soil (11 mg/kg) are similar. The maximum 
arsenic concentration of 120 mg/kg was detected inside and outside of OU-1/OU2 and is higher 
than the Fort McClellan maximum of 49 mg/kg. OU-1/OU-2 arsenic soil concentrations might be 
affected by source(s) of arsenic inside or outside of OU-1/OU-2 (see the higher end of the 
frequency distribution, Figure G-10). Overall, arsenic concentrations in OU-1/OU-2 soil are 
consistent with background concentrations and are not indicative of a source area or release.  

Arsenic in sediment: The presence of upstream sources of arsenic in the Snow Creek 
watershed is demonstrated by the arsenic in sediment data for Snow Creek (Figure G-12). 
Although some samples were above twice the mean Fort McClellan background of 11 mg/kg, 
the OU-1/OU-2 maximum of 21 mg/kg is consistent with the Fort McClellan background 
maximum of 20 mg/kg and significantly lower than the OU-1/OU-2 background maximum of 71 
mg/kg. None were reported above twice the mean OU-1/OU-2 background. Arsenic may be 
present in OU-1/OU-2 sediments from naturally occurring or anthropogenic sources.  

Barium in sediment:  A screening level for barium in sediment was not available for this 
evaluation, and barium results are compared with the soil screening level and background 
concentrations. Barium was detected in soil and sediment samples at similar concentrations and 
significantly below the human health soil screening level of 15,000 mg/kg. The mean barium 
concentration reported in soil was 140 mg/kg and in sediment was 180 mg/kg. The maximum 
barium concentration reported in soil was 1,700 mg/kg and in sediment was 580 mg/kg. The 
distribution of barium in soil (Figure G-13) suggests a source of barium outside of OU-1/OU-2. 
Based on Fort McClellan soil background concentrations (mean is 88 mg/kg, maximum is 4,500 
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mg/kg), barium concentrations in sediment are likely attributable to naturally occurring or 
anthropogenic background.  

Cadmium in soil:  The cadmium concentration in only one sample (with a maximum of 72 
mg/kg) exceeded the screening level of 70 mg/kg. The OU-1/OU-2 mean cadmium 
concentration is consistent with the OU-1/OU-2 background mean cadmium concentration, and 
the OU-1/OU-2 maximum cadmium concentration (72 mg/kg) is slightly lower than the OU-1/ 
OU-2 background maximum concentration (of 94 mg/kg). Cadmium distribution patterns inside 
and outside of OU-1/OU-2 are similar with only a few isolated occurrences above the screening 
level (Figure G-14). In general, cadmium concentrations are low, with a few isolated elevated 
concentrations, similar to background concentrations.  

Cadmium in sediment:  Only two samples were higher than the sediment screening level of 1 
mg/kg with a maximum concentration of 4.6 mg/kg, and this was also the only sample above 
twice the mean OU-1/OU-2 background (of 3.9 mg/kg). Sediment collected from upstream of 
OU-1/OU-2 are a little higher (maximum = 8.2 mg/kg) than those collected from OU-1/OU-2 
(Figure G-15). As noted for soils, it appears anthropogenic source(s) of cadmium may be 
present in the Anniston area (maximum soil background = 94 mg/kg) and these may be 
contributing relatively low levels of cadmium to OU-1/OU-2 sediments.  

Chromium in soil:  Chromium soil screening levels are valence-state dependent and are not 
included on Table G-11 for comparison with total chromium data. The distribution of chromium 
in OU-1/OU-2 soils is shown on Figures G-16 and G-17. The OU-/OU-2 average chromium 
concentration is driven by two elevated points of 14,000 and 850 mg/kg. If these two high points 
are removed, the average would be 39 mg/kg and the maximum would be 550 mg/kg, 
consistent with OU-1/OU-2 background. Chromium was not identified as a concern for OU-3, 
and as shown on Figure G-17, the source for chromium is not OU-3.  

Chromium in sediment:  The distribution of chromium concentrations in sediment is shown on 
Figure G-18. Chromium concentrations in sediments from Snow Creek upstream of the 11th 
Street Ditch and from the West 9th Street Creek are higher in concentration than those found in 
Snow Creek downstream of its confluence with the 11th Street Ditch.  Chromium concentrations 
inside and outside of OU-1/OU-2 appear attributable to anthropogenic sources of chromium in 
and around the Anniston area.    

Cobalt in soil:  Cobalt was detected above the screening level in only 7% of the soil samples. 
OU-1/OU-2 background cobalt concentrations are higher than Fort McClellan background cobalt 
concentrations, suggesting an anthropogenic source of cobalt to the area. OU-1/OU-2 cobalt 
concentrations are more typical of Fort McClellan background concentrations and are lower 
than OU-1/OU-2 background concentrations, indicating that concentrations inside of OU-1/OU-2 
are primarily associated with naturally occurring background (Figure G-19). 

Cobalt in sediment:  Concentrations of cobalt in OU-1/OU-2 sediment are shown on Figure G-
20. The mean and maximum detected in sediment were 26 mg/kg and 110 mg/kg, respectively. 
Only two samples were reported with cobalt concentrations above the screening level of 50 
mg/kg and the maximum was 110 mg/kg. Although the two sample results were higher than 
sediment background, the other sediment concentrations are consistent with upstream 
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concentrations. They are also consistent with OU-1/OU-2 background soil cobalt concentrations 
(mean is12 mg/kg, maximum is 50 mg/kg). Although two sediment samples were reported 
above the screening level, the cobalt concentrations do not indicate a significant release and 
cobalt is likely present as a result of background conditions.  

Copper in sediment: The distribution of copper in Snow Creek is shown on Figure G-21. No 
samples were reported above twice the mean OU-1/OU-2 background. Concentrations 
upstream in Snow Creek and in soils from outside of OU-1/OU-2 indicate source(s) of copper 
that are not Site related. The highest concentration in OU-1/OU-2 sediment of 230 mg/kg is 
significantly less than the highest upstream concentration of 1,300 mg/kg and the OU-1/OU-2 
soil maximum background concentration of 17,000 mg/kg. 

Iron in soil: The OU-1/OU-2 mean concentration for iron is consistent with the background 
mean concentration, although the OU-1/OU-2 maximum iron concentration (580,000 mg/kg) 
indicates sporadic occurrences of elevated concentrations. Concentrations of iron in OU-1/OU-2 
and in the surrounding area are attributable to multiple non-Site-related uses of iron in the area.  

Iron in sediment:  Concentrations of iron in sediment are slightly elevated, reflecting the 
potential influence of the multiple uses of iron in the area and upland soil concentrations.  

Lead in soil:  OU-1/OU-2 background lead concentrations and OU-1/OU-2 lead concentrations 
are higher than Fort McClellan background lead concentrations, indicating anthropogenic 
source(s) of lead in the area. The OU-1/OU-2 maximum (30,000 mg/kg) is lower than the OU-
1/OU-2 background maximum (87,400 mg/kg). These data and the distribution patterns for lead 
(Figure G-22) are consistent with potential sources of lead in the area that are not Facility 
related. 

Lead in sediment:  Lead concentrations in OU-1/OU-2 sediment are shown on Figure G-23. 
Mean and maximum concentrations are lower than OU-1/OU-2 background. The mean (72 
mg/kg) and maximum (510 mg/kg) concentrations are relatively low in comparison with the 
residential cleanup goal of 400 mg/kg in soil, and only the maximum concentration sample (510 
mg/kg) was above twice the mean OU-1/OU-2 background concentration of 345 mg/kg. As 
shown on Figure G-23, the single high point of 510 mg/kg is a single, somewhat anomalous 
result in an otherwise low concentration, decreasing trend that originates upstream of the 
Facility. As with the soils data, the sediment data are consistent with the historical use of lead 
and the industrial character of the area.  

Manganese in soil:  A human health soil screening level is not available for manganese. OU-
1/OU-2 manganese concentrations are consistent with or slightly lower than background 
manganese concentrations (Figure G-24). The OU-1/OU-2 mean is comparable with mean 
background, and the OU-1/OU-2 maximum (10,100 mg/kg) is significantly less than the OU-
1/OU-2 (36.000 mg/kg) and Fort McClellan (19,000 mg/kg) background maximums. 
Concentrations of manganese may be attributed to naturally occurring or anthropogenic 
background and do not appear to originate inside of OU-1/OU-2 or OU-3. 

Manganese in sediment:  Manganese in sediment data are summarized in Table G-12. OU-
1/OU-2 sediment background manganese concentrations (mean is 951 mg/kg, maximum is 
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7,500 mg/kg) are higher than Fort McClellan background manganese concentration, indicating a 
local anthropogenic source(s) of manganese. OU-1/OU-2 concentrations (mean is 1,800 mg/kg, 
maximum is 5,200 mg/kg) are generally consistent with OU-1/OU-2 sediment background and 
with OU-1/OU-2 soil background (mean is 1,270 mg/kg, maximum is 36,000 mg/kg). 
Concentrations could be associated with local anthropogenic sources, but do not appear to 
originate in OU-3.  

Mercury in soil:  OU-1/OU-2 mercury concentrations in soil are higher than Fort McClellan 
background mercury concentrations in soil, and the distribution of concentrations is variable 
inside and outside of OU-1/OU-2 (Figure G-25). Because so few of the concentrations in soil 
(only 2 of 210 samples [1%]) were above the human health screening level of 5.6 mg/kg, 
mercury was not considered further as a COPC in soil from a human health perspective. 
Mercury is of interest from an ecological risk perspective in sediment in OU-4 and is discussed 
here recognizing that potential source(s) to OU-4 include OU-3, and non-Site-related sources 
inside and outside of OU-1/OU-2. Mercury concentrations in soils are plotted in plan view on 
Figure G-26. Although the mean mercury concentrations inside and outside of OU-1/OU-2 are 
comparable (0.42 mg/kg and 0.41 mg/kg, respectively), the maximum soil mercury 
concentration of 28 mg/kg was detected outside of OU-1/OU-2 and is significantly higher than 
the maximum soil mercury concentration inside of OU-1/OU-2 of 7.5 mg/kg. These data are 
indicative of sources of mercury outside of OU-1/OU-2.  

Mercury in sediment:  The majority of samples upstream and in OU-1/OU-2 were less than 1 
mg/kg.  Only 4 samples were above 1 mg/kg (maximum is 8.6 mg/kg) in OU-1/OU-2 between 
the 11th Street Ditch and the Route 202 culverts. These higher concentration samples influence 
the OU-wide mean of 1.1 mg/kg. 

Nickel in sediment: Nickel concentrations in OU-1/OU-2 sediment are shown on Figure G-27. 
Concentrations in sediment are highest upstream of the OU in the West 9th Street Creek, with a 
maximum of 270 mg/kg. In OU-1/OU-2, concentrations are slightly lower with a mean of 35 
mg/kg and a maximum of 110 mg/kg. Nickel concentrations in sediment are consistent with the 
multiple industrial uses of heavy metals in the area.  

Selenium in sediment:  Fort McClellan background, OU-1/OU-2 and OU-1/OU-2 background 
concentrations are similar, indicating that concentrations are attributable to naturally occurring 
background. Sediment maximum of 3.4 mg/kg is only slightly above the screening level of 2 
mg/kg and twice the mean OU-1/OU-2 background of 2.4 mg/kg. 

Thallium in soil: OU-1/OU-2 and background means are higher than Fort McClellan 
background, suggesting anthropogenic source(s) in the Anniston area. The OU-1/OU-2 mean 
(5.5 mg/kg) is lower than OU-1/OU-2 background (mean = 8.3 mg/kg), and the maximum (30 
mg/kg) is lower than the OU-1/ OU-2 background maximum (81 mg/kg) indicating that if 
concentrations are not entirely associated with natural sources, they are possibly associated 
with low-level industrial background. 

Thallium in sediment: A sediment screening level was not available for thallium. 
Concentrations in OU-1/OU-2 sediment are higher than in background sediment and higher 
than in OU-1/OU-2 soils, but the maximum in sediment (50 mg/kg) is lower than in soils outside 
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of OU-1/OU-2 (maximum is 81 mg/kg). Thallium concentrations in soil and sediment could be 
associated with anthropogenic sources inside or outside of OU-1/OU-2.  

Vanadium in soil: Fort McClellan and OU-1/OU-2 background vanadium concentrations are 
higher than screening levels. OU-1/OU-2 vanadium concentrations are consistent with 
background vanadium concentrations. The distributions inside and outside of OU-1/OU-2 soils 
are similar (Figure G-28), indicating that vanadium concentrations are typical of naturally 
occurring background conditions. 

Vanadium in sediment:  A vanadium sediment screening level was not available, and the 
vanadium soil screening level (5.5 mg/kg) is significantly lower than Fort McClellan background 
vanadium concentrations (soil: mean is 31 mg/kg, maximum is 158 mg/kg; sediment: mean is 
20 mg/kg, maximum is 67 mg/kg). OU-1/OU-2 vanadium concentrations in sediment are 
compared with sediment background vanadium concentrations and with OU-1/OU-2 soil and 
background vanadium concentrations. Similar to soils, vanadium concentrations in sediment 
(mean is 31 mg/kg, maximum is 64 mg/kg) are similar to both Fort McClellan (mean is 20 
mg/kg, maximum is 67 mg/kg) and OU-1/OU-2 sediment background vanadium concentrations 
(mean is 30 mg/kg, maximum is 59 mg/kg). The concentrations of vanadium in sediment appear 
to be attributable to naturally occurring background.  

Zinc in sediment:  The mean OU-1/OU-2 background is higher than Fort McClellan 
background supporting potential anthropogenic source(s) in the local area. No OU-1/OU-2 
samples were detected above twice the mean OU-1/OU-2 background indicating concentrations 
are consistent with the known use of heavy metals in and around the OU.  

G.1.7 OU-1/OU-2 COPC Summary 
This COPC evaluation is based on data collected by P/S and the USEPA and is focused on 
OU-1/OU-2 with the intent of bringing the Site-specific nature and extent evaluations together in 
a combined assessment of conditions in OU-1/OU-2. This evaluation is designed to identify 
specific COPCs to be addressed in the upcoming FS process and subsequent remedial actions 
for OU-1/OU-2. This evaluation was conducted using the step-wise ASM process developed for 
the Site in collaboration with the USEPA. The ASM process for COPCs can be summarized as 
a procedure for assessing whether the pattern and distribution of a chemical constituent can be 
categorized as follows: 

 Present with prevalence and/or concentration that could be of concern  

 Appear to be present due to naturally occurring or anthropogenic background 

 Appear to be associated with the Facility  

Based on this process, the COPC list for soils and sediments in the OU-1/OU-2 FS should be 
focused on PCBs.  
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Tables 



 

Constituent Screening Level 
(µg/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Notes

1,1,1-Trichloroethane 8,700,000 60 0 -- -- --
1,1,2,2-Tetrachloroethane 560 60 0 -- -- --
1,1,2-Trichloro-1,2,2-Trifluoroethane 43,000,000 60 0 -- -- --
1,1,2-Trichloroethane 1,100 60 0 -- -- --
1,1-Dichloroethane 3,300 60 0 -- -- --
1,1-Dichloroethene 240,000 60 0 -- -- --
1,2,4-Trichlorobenzene 22,000 74 0 -- -- --
1,2-Dibromo-3-chloropropane 5 60 0 -- -- --
1,2-Dibromoethane 34 60 0 -- -- --
1,2-Dichlorobenzene 1,900,000 74 0 -- -- --
1,2-Dichloroethane 430 60 0 -- -- --
1,2-Dichloroethene (total) 700,000 11 0 -- -- --
1,2-Dichloropropane 890 60 0 -- -- --
1,3-Dichlorobenzene -- 74 0 -- -- NSL
1,4-Dichlorobenzene 2,400 74 0 -- -- --
2-Butanone 28,000,000 60 90 37 500 0
2-Hexanone 210,000 60 1.7 1.1 1.1 0
4-Methyl-2-pentanone 5,300,000 60 8.3 13 26 0
Acetone 61,000,000 60 98 250 2,200 0
Benzene 1,100 62 31 2.1 6.5 0
Bromochloromethane -- 60 0 -- -- NSL
Bromodichloromethane 270 60 0 -- -- --
Bromoform 61,000 60 0 -- -- --
Carbon Disulfide 820,000 60 32 3.0 8.5 0
Carbon Tetrachloride 610 60 0 -- -- --
Chlorobenzene 290,000 60 0 -- -- --
Chloroethane 15,000,000 60 0 -- -- --
Chloroform 290 60 0 -- -- --
Chloromethane 120,000 60 0 -- -- --
cis-1,2-Dichloroethene 160,000 60 0 -- -- --
cis-1,3-Dichloropropene -- 60 0 -- -- NSL
Cyclohexane 7,000,000 60 8.3 5.0 8 0
Dibromochloromethane 680 60 0 -- -- --
Dichlorodifluoromethane 94,000 60 0 -- -- --
Ethylbenzene 5,400 62 6.5 3,000 12,000 1
Fluorotrichloromethane 790,000 60 5.0 2.1 3.3 0
Isopropylbenzene 2,100,000 60 5.0 3.0 4 0
m,p-Xylenes -- 59 10 5.2 14 NSL
Methyl Acetate 78,000,000 60 60 99 950 0
Methyl Bromide 7,300 60 6.7 2.0 4.2 0
Methyl tert-butyl ether 43,000 62 0 -- -- --
Methylcyclohexane 3,400,000 60 6.7 6.7 9.9 0
Methylene Chloride 11,000 60 0 -- -- --
o-Xylene 3,800,000 60 5 9.2 16 0
Styrene 6,300,000 60 5 2.9 3.4 0
Tetrachloroethene 550 60 0 -- -- --
Toluene 5,000,000 62 15 4.4 11 0
trans-1,2-Dichloroethene 150,000 60 0 -- -- --
trans-1,3-Dichloropropene -- 60 0 -- -- NSL
Trichloroethene 910 60 0 -- -- --
Vinyl Chloride 60 60 0 -- -- --
Xylenes (total) 630,000 14 29 11,000 42,000 0

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
NSL: no screening level
OU: operable unit 
SL: screening level
VOCs: volatile organic compounds
µg/kg: micrograms per kilogram

VOCs are not COPCs 
in OU-1/OU-2 soils. 
Ethylbenzene was the 
only VOC compound 
detected above the 
SL in only one 
sample.

Table G-1.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil VOCs
 Anniston PCB Site, Anniston, Alabama

Page 1 of 1



 

Constituent Screening 
Level (µg/kg)

Number of 
Samples

Detection 
Frequency (%)

Mean (detected) 
(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number Above 
Screening 

Level (detected)
Notes

1,1,1-Trichloroethane 213 7 0 -- -- --
1,1,2,2-Tetrachloroethane 850 7 0 -- -- --
1,1,2-Trichloro-1,2,2-Trifluoroethane -- 6 0 -- -- --
1,1,2-Trichloroethane 518 7 0 -- -- --
1,1-Dichloroethane 1 7 0 -- -- --
1,1-Dichloroethene 31 7 0 -- -- --
1,2,4-Trichlorobenzene 5,062 7 0 -- -- --
1,2-Dibromo-3-chloropropane -- 6 0 -- -- NSL
1,2-Dibromoethane -- 6 0 -- -- NSL
1,2-Dichlorobenzene 294 7 0 -- -- --
1,2-Dichloroethane 260 7 0 -- -- --
1,2-Dichloropropane 333 7 0 -- -- --
1,3-Dichlorobenzene 1,315 7 0 -- -- --
1,4-Dichlorobenzene 318 7 0 -- -- --
2-Butanone 42 7 57 5.5 7 0
2-Hexanone 58 7 0 -- -- --
4-Methyl-2-pentanone 25 7 0 -- -- --
Acetone -- 7 57 42 57 NSL
Benzene 142 7 43 3,000 9,100 1
Bromochloromethane -- 6 0 -- -- NSL
Bromodichloromethane -- 7 0 -- -- NSL
Bromoform 492 7 0 -- -- --
Carbon Disulfide 24 7 57 5.8 8.6 0
Carbon Tetrachloride 1,450 7 0 -- -- --
Chlorobenzene 291 7 0 -- -- --
Chloroethane -- 7 0 -- -- NSL
Chloroform 121 7 0 -- -- --
Chloromethane -- 7 0 -- -- NSL
cis-1,2-Dichloroethene 19 7 0 -- -- --
cis-1,3-Dichloropropene -- 7 0 -- -- NSL
Cyclohexane -- 6 0 -- -- NSL
Dibromochloromethane -- 7 0 -- -- NSL
Dichlorodifluoromethane -- 6 0 -- -- NSL
Ethylbenzene 175 7 0 -- -- --
Fluorotrichloromethane -- 6 0 -- -- NSL
Isopropylbenzene 86 6 0 -- -- --
m,p-Xylenes -- 4 0 -- -- NSL
Methyl Acetate -- 6 0 -- -- NSL
Methyl bromide 1 7 0 -- -- --
Methyl tert-butyl ether -- 6 0 -- -- NSL
Methylcyclohexane -- 6 0 -- -- NSL
Methylene Chloride 159 7 0 -- -- --
o-Xylene -- 6 0 -- -- NSL
Styrene 254 7 0 -- -- --
Tetrachloroethene 990 7 0 -- -- --
Toluene 1,220 7 0 -- -- --
trans-1,2-Dichloroethene 654 7 0 -- -- --
trans-1,3-Dichloropropene -- 7 0 -- -- NSL
Trichloroethene 112 7 0 -- -- --
Vinyl Chloride 202 7 0 -- -- --

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
NSL: no screening level
OU: operable unit 
SL: screening level
VOCs: volatile organic compounds
µg/kg: micrograms per kilogram

Few VOCs were 
detected in sediment, 
and only benzene was 
reported above the 
SLs in one sample. 
VOCs are not COPCs 
for OU-1/OU-2.

Table G-2.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment VOCs
 Anniston PCB Site, Anniston, Alabama
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Constituent
Screening 

Level 
(µg/kg)

Number 
of 

Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Notes

4,4'-DDD 2,000 117 6.0 6.4 16 0
4,4'-DDE 1,400 117 37 29 160 0
4,4'-DDT 1,700 117 42 95 2400 1
Aldrin 29 117 1.7 81 160 1
Alpha-BHC 77 117 0.85 1.4 1.4 0
alpha-Chlordane -- 118 15 46 470 NSL
Beta-BHC 270 117 1.7 4.0 4.5 0
Delta-BHC -- 117 0 -- -- --
Dieldrin 30 117 14 69 280 7
Endosulfan I -- 117 0.85 0.69 0.69 NSL
Endosulfan II -- 117 0.85 14 14 NSL
Endosulfan sulfate -- 117 5.1 9.4 35 NSL
Endrin 18,000 117 14 29 240 0
Endrin Aldehyde -- 117 15 18 100 NSL
Endrin Ketone -- 117 7.7 40 150 NSL
Ethyl Parathion 370,000 59 0 -- -- --
Gamma-BHC (Lindane) 520 117 2.6 2.6 16 0
Gamma-Chlordane -- 117 20 20 430 NSL
Heptachlor 110 117 4.3 4.3 43 1
Heptachlor epoxide 53 117 14 14 15 0
Methoxychlor 310,000 117 3.4 3.4 39 0
Methyl Parathion 15,000 59 0 -- -- --
o,o,o-Triethylphosphorothioate -- 59 0 -- -- NSL
Sulfotep 31,000 59 0 -- -- --
Technical Chlordane 1,600 17 0 -- -- --
Toxaphene 440 118 0.85 110 110 0

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
NSL: no screening level
OU: operable unit 
PCBs: polychlorinated biphenyls
SL: screening level
µg/kg: micrograms per kilogram

Chlorinated and organo-
phosphorous pesticides are not 
COPCs for OU-1/OU-2. 
Pesticides were detected 
infrequently and exceeded SLs 
even less frequently. The 
pesticide detected above SLs 
most frequently was dieldrin (5% 
of the samlpes). Of the other 
pesticides, only 4,4'-DDT, aldrin, 
and heptachlor were detected 
above SLs in only one sample 
each. Furthermore, false positive 
identification is a possibility and 
the quantification of pesticides is 
always uncertain and possibly 
biased high when detected in the 
presence of PCBs. Multiple 
possible industrial, agricultural, 
and residential sources of 
pesticides are present in and 
around the Anniston area. 
Organo-phosphorous pesticides 
listed in the Partial Consent 
Decree as possible COPCs were 
not detected in OU-1/OU-2.

Table G-3.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil Pesticides
 Anniston PCB Site, Anniston ,Alabama
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Constituent
Screening 

Level 
(µg/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Notes

4,4'-DDD 3.3 7 0 -- -- --
4,4'-DDE 3.3 7 0 -- -- --
4,4'-DDT 3.3 7 57 56 110 4
Aldrin 2.0 7 43 30 51 3
Alpha-BHC 6.0 7 0 -- -- --
alpha-Chlordane 1.7 7 29 2.3 2.6 2
Beta-BHC 5.0 7 14 8.9 8.9 1
Delta-BHC 7150 7 14 4.0 4 0
Dieldrin 3.3 7 43 37 68 3
Endosulfan I 3.3 7 0 -- -- --
Endosulfan II 1.9 7 14 6.9 6.9 1
Endosulfan sulfate 34.6 7 0 -- -- --
Endrin 3.3 7 0 -- -- --
Endrin Aldehyde 480 5 20 7.5 7.5 0
Endrin Ketone -- 7 0 -- -- NSL
Ethyl Parathion 0.76 4 0 -- -- --
Gamma-BHC (Lindane) 3.3 7 29 2.3 2.8 0
Gamma-Chlordane 1.7 7 14 1.9 1.9 1
Heptachlor 0.60 7 0 -- -- --
Heptachlor epoxide 2.5 7 57 16 27 4
Methoxychlor 14 7 0 -- -- --
Methyl Parathion -- 4 0 -- -- NSL
o,o,o-Triethylphosphorothioate 189 4 0 -- -- --
Sulfotep -- 4 0 -- -- NSL
Toxaphene 0.08 7 0 -- -- --

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
NSL: no screening level
OU: operable unit 
SL: screening level
µg/kg: micrograms per kilogram

Chlorinated and OP pesticides 
are not COPCs for OU-1/OU-2. 
Region 4 SLs are the same as 
analytical reporting limits, so 
low concentrations are above 
screening levels. 
Concentrations reported are 
relatively low, the highest being 
110 µg/kg (4,4'-DDT). These 
concentrations are 
representative of common 
industrial and agricultural 
routine use of pesticides. The 
concentration and distribution of 
pesticides do not indicate a 
point source or release. OP 
pesticides listed as potential 
COPCs in the Partial Consent 
Decree were not detected in OU-
1/OU-2.

Table G-4.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment Pesticides
 Anniston PCB Site, Anniston, Alabama
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Constituent
Screening 

Level 
(µg/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Notes

1,1'-Biphenyl 3,900,000 107 15 91 670 0
2,2'-oxybis(1-Chloropropane) 4,600 59 0 -- -- --
2,4,5-Trichlorophenol 6,100,000 121 0 -- -- --
2,4,6-Trichlorophenol 44,000 121 0 -- -- --
2,4-Dichlorophenol 180,000 121 0 -- -- --
2,4-Dimethylphenol 1,200,000 121 0 -- -- --
2,4-Dinitrophenol 120,000 121 0 -- -- --
2,4-Dinitrotoluene 1,600 121 0 -- -- --
2,6-Dinitrotoluene 61,000 121 0 -- -- --
2-Chlorophenol 390,000 121 0 -- -- --
2-Methylphenol 3,100,000 121 0.82 99 99 0
2-Nitroaniline 610,000 121 0 -- -- --
2-Nitrophenol -- 121 0 -- -- NSL
3,3'-Dichlorobenzidine 1,100 121 0 -- -- --
3-Nitroaniline -- 121 0 -- -- NSL
4,6-Dinitro-2-methylphenol 4,900 121 0 -- -- --
4-Bromophenyl-phenylether -- 121 0 -- -- NSL
4-Chloro-3-methylphenol 6,100,000 121 0 -- -- --
4-Chloroaniline 2,400 121 0 -- -- --
4-Chlorophenyl-phenylether -- 121 0 NSL
4-Methylphenol 310,000 59 1.7 41 41 0
4-Nitroaniline 24,000 121 1.7 58 62 0
4-Nitrophenol -- 121 0 -- -- NSL
Acetophenone 7,800,000 107 9.3 84 310 0
Atrazine 2,100 107 0
Benzaldehyde 7,800,000 107 12 110 280 0
bis(2-Chloroethoxy)methane 180,000 121 0 -- -- --
bis(2-Chloroethyl)ether 210 121 0 -- -- --
bis(2-Ethylhexyl)phthalate 35,000 121 48 3,100 57,000 3
Butylbenzylphthalate 260,000 121 13 750 2,700 0
Caprolactam 31,000,000 107 0 -- -- --
Carbazole 24,000 121 43 32,000 1,400,000 2
Dibenzofuran 78,000 121 28 23,000 600,000 2
Diethylphthalate 49,000,000 121 0.83 5,000 5,000 0
Dimethylphthalate -- 121 1.7 400 490 NSL
Di-n-Butylphthalate 6,100,000 121 6.6 540 1,800 0
Di-n-octylphthalate -- 121 1.7 1,800 3,500 NSL
Hexachlorobenzene 300 121 0 -- -- --
Hexachlorobutadiene 6,200 121 0 -- -- --
Hexachlorocyclopentadiene 370,000 121 0 -- -- --
Hexachloroethane 12,000 121 0 -- -- --
Isophorone 510,000 121 0 -- -- --
Nitrobenzene 4,800 121 0 -- -- --
N-Nitroso-di-n-propylamine 69 120 0 -- -- --
N-Nitrosodiphenylamine 99,000 59 0 -- -- --
Pentachlorophenol 890 121 1.7 10,000 19,000 2
Phenol 18,000,000 121 5.0 280 1,200 0

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
NSL: no screening level
OU: operable unit 
PAHs: polycyclic aromatic compounds
SL: screening level
SVOCs: semivolatile organic compounds
µg/kg: micrograms per kilogram

SVOCs are not COPCs 
for OU-1/OU-2. Only 
four SVOC compounds 
(bis(2-
ethylhexyl)phthalate, 
carbazole, 
dibenzofuran, and 
pentachlorophenol) 
were reported above 
SLs and these in fewer 
than 3% of samples.

Table G-5.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil SVOCs other than PAHs
 Anniston PCB Site, Anniston, Alabama
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Constituent
Screening 

Level 
(µg/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Notes

1,1'-Biphenyl 1,220 6 17 38 38 0
2,2'-oxybis(1-Chloropropane) -- 4 0 -- -- NSL
2,4,5-Trichlorophenol -- 7 0 -- -- NSL
2,4,6-Trichlorophenol 208 7 0 -- -- --
2,4-Dichlorophenol 81.7 7 0 -- -- --
2,4-Dimethylphenol 304 7 0 -- -- --
2,4-Dinitrophenol 6.21 7 0 -- -- --
2,4-Dinitrotoluene 14.4 7 0 -- -- --
2,6-Dinitrotoluene 39.8 7 0 -- -- --
2-Chlorophenol 31.9 7 0 -- -- --
2-Methylphenol 55.4 7 0 -- -- --
2-Nitroaniline -- 7 0 -- -- NSL
2-Nitrophenol -- 7 0 -- -- NSL
3,3'-Dichlorobenzidine 127 7 0 -- -- --
3-Nitroaniline -- 7 0 -- -- NSL
4,6-Dinitro-2-methylphenol 104 7 0 -- -- --
4-Bromophenyl-phenylether 1,550 7 0 -- -- --
4-Chloro-3-methylphenol 388 7 0 -- -- --
4-Chloroaniline 146 7 0 -- -- --
4-Chlorophenyl-phenylether -- 7 0 -- -- NSL
4-Methylphenol 670 4 0 -- -- --
4-Nitroaniline -- 7 0 -- -- NSL
4-Nitrophenol 13.3 7 0 -- -- --
Acetophenone -- 6 0 -- -- NSL
Atrazine 6.62 6 0 -- -- --
Benzaldehyde -- 6 0 -- -- NSL
bis(2-Chloroethoxy)methane -- 7 0 -- -- NSL
bis(2-Chloroethyl)ether 3,520 7 0 -- -- --
bis(2-Ethylhexyl)phthalate 182 7 57 130 180 0
Butylbenzylphthalate 1,970 7 14 470 470 0
Caprolactam -- 6 0 -- -- NSL
Carbazole -- 7 57 69 170 NSL
Dibenzofuran 449 7 14 56 56 0
Diethylphthalate 295 7 0 -- -- --
Dimethylphthalate -- 7 0 -- --
Di-n-Butylphthalate 1,114 7 0 -- -- --
Di-n-octylphthalate 4,060 7 0 -- -- --
Hexachlorobenzene 20 7 0 -- -- --
Hexachlorobutadiene 26.5 7 0 -- -- --
Hexachlorocyclopentadiene 901 7 0 -- -- --
Hexachloroethane 584 7 0 -- -- --
Isophorone 432 7 0 -- -- --
Nitrobenzene 145 7 0 -- -- --
N-Nitroso-di-n-propylamine -- 7 0 -- -- NSL
N-Nitrosodiphenylamine 2,680 4 0 -- -- --
Pentachlorophenol 23 7 0 -- -- --
Phenol 49.1 7 0 -- -- --

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
NSL: no screening level
OU: operable unit 
PAHs: polycyclic aromatic compounds
SL: screening level
SVOCs: semivolatile organic compounds
µg/kg: micrograms per kilogram

Few SVOCs were 
detected in sediment and 
none were reported 
above SLs. SVOCs are 
not COPCs for OU-1/OU-
2.

Table G-6.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment SVOCs other than PAHs
 Anniston PCB Site, Anniston, Alabama
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Constituent
Screening 

Level 
(µg/kg)

2x Mean FM 
Background  

(µg/kg)

2x Mean   
OU-1/OU-2 

Background 
(µg/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Number 
Above 2x 
Mean FM 

background 
(detected)

Number Above 2x 
Mean OU-1/OU-2 

Background 
(detected)

Notes

2-Chloronaphthalene 6,300,000 -- -- 121 0 -- -- -- -- --
2-Methylnaphthalene 310,000 -- 270,156 123 33 13,000 380,000 1 0 1
Acenaphthene 3,400,000 702 426,705 121 29 13,000 370,000 0 7 0
Acenaphthylene -- 891 361 121 26 160 680 NSL 0 5
Anthracene 17,000,000 935 184,358 121 58 21,000 1,200,000 0 13 2
Benzo(a)anthracene 150 1,193 78,609 121 89 79,000 900,000 82 35 2
Benzo(a)pyrene 15 1,420 66,497 121 88 6,800 400,000 107 26 3
Benzo(b)fluoranthene 150 1,659 47,972 121 89 6,400 340,000 90 29 3
Benzo(g,h,i)perylene -- 955 37,208 121 79 1,200 54,000 NSL 20 1
Benzo(k)fluoranthene 1,500 1,446 67,626 121 87 68,000 380,000 25 30 2
Chrysene 15,000 1,397 61,100 121 90 12,000 810,000 3 35 3
Dibenzo(a,h)anthracene 15 720 2,095 121 33 390 2,800 40 7 1
Fluoranthene 2,300,000 2,031 146,034 121 91 30,000 2,300,000 0 37 3
Fluorene 2,300,000 667 633,410 121 33 41,000 1,300,000 0 11 1
Indeno(1,2,3-cd)pyrene 150 937 34,487 121 82 1,600 45,000 63 23 2
Naphthalene 3,600 33 910,071 121 36 32,000 1,100,000 2 35 1
Phenanthrene -- 1,080 498,845 121 86 50,000 4,100,000 NSL 32 2
Pyrene 1,700,000 1,626 115,028 121 91 21,000 1,600,000 0 39 3
Total PAHs  -- 17,700 1,371,911 121 91 1,400,000 15,000,000 NSL 27 2

Notes:

--: not available or not applicable
%: percent
COPCs: constituents of potential concern
FM: Fort McClellan
NSL: no screening level
OU: operable unit 
PAHs: polycyclic aromatic compounds
SL: screening level
µg/kg: micrograms per kilogram

PAH concentrations in 
soil appeaer to be 
attributable to urban 
background. OU-1/OU-2 
maximum concentrations 
are higher than OU-3 
maximum concentrations, 
indicating sources of 
PAHs to OU-/OU-2 other 
than OU-3. PAHs are 
likely present from 
mulitple urban and 
industrial uses in the 
area. Figure G-5 shows 
PAH distributions inside 
and outside of OU-1/OU-
2 and shows elevated 
concentrations of PAHs 
outside of the influence of 
the facility and creek 
flooding.

Table G-7.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil PAHs
 Anniston PCB Site, Anniston, Alabama

Total PAHs were calculated as the sum of the detected values, nondetects were treated as 0.  
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Constituent
Screening 

Level 
(µg/kg)

2x Mean FM 
Background  

(µg/kg)

2x Mean    
OU-1/OU-2 

Background 
(µg/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(µg/kg)

Maximum 
(detected) 

(µg/kg)

Number 
Above 

Screening 
Level 

(detected)

Number Above 
2x Mean FM 
background 
(detected)

Number Above 2x 
Mean OU-1/OU-2 

Background 
(detected)

Notes

2-Chloronaphthalene 330 -- -- 7 0 -- -- -- -- --
2-Methylnaphthalene 330 -- 2,033,713 7 14 27 27 0 0 0
Acenaphthene 330 702 2,361,143 7 14 41 41 0 0 0
Acenaphthylene 330 891 337,200 7 29 26 32 0 0 0
Anthracene 330 935 1,611,978 7 57 110 150 0 0 0
Benzo(a)anthracene 330 1,193 2,245,558 7 71 450 670 3 0 0
Benzo(a)pyrene 330 1,420 1,593,435 7 71 408 720 2 0 0
Benzo(b)fluoranthene 330 1,659 1,997,518 7 71 550 1,100 3 0 0
Benzo(g,h,i)perylene 330 955 845,408 7 71 240 550 1 0 0
Benzo(k)fluoranthene 330 1,446 749,782 7 71 400 730 2 0 0
Chrysene 330 1,397 1,666,210 7 71 520 810 5 0 0
Dibenzo(a,h)anthracene 330 720 530,800 7 57 43 58 0 0 0
Fluoranthene 330 2,031 7,260,667 7 71 1,006 1,600 5 0 0
Fluorene 330 667 3,701,100 7 57 44 100 0 0 0
Indeno(1,2,3-cd)pyrene 330 937 761,905 7 71 220 490 1 0 0
Naphthalene 330 33 7,776,343 7 14 38 38 0 1 0
Phenanthrene 330 1,080 8,537,317 7 71 500 1,000 3 0 0
Pyrene 330 1,626 4,447,818 7 71 920 1,500 5 0 0
Total PAHs 330 -- 41,076,853 7 71 5,400 8,300 5 -- 0

Notes:

--: not available or not applicable
%: percent
COPCs: constituents of potential concern
FM: Fort McClellan
OU: operable unit 
PAHs: polycyclic aromatic compounds
SL: screening level
µg/kg: micrograms per kilogram

Region 4 SLs are the 
analytical reporting limit, 
so when PAHs were 
detected, the were often 
above the reporting limit 
and the SL. Only one 
sample had one PAH 
(naphthalene) detected 
above 2x the mean FM 
background, and no 
samples were above 2x 
the mean OU-1/OU-2 
background. PAHs are 
likely present from 
multiple urban and 
industrial uses in the area.

Table G-8.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment PAHs
 Anniston PCB Site, Anniston, Alabama

Total PAHs were calculated as the sum of the detected values, nondetects were treated as 0.  
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Constituent
Screening 

Level 
(ng/kg)

2x Mean  
OU-1/OU-2 

Background 
(ng/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(ng/kg)

Maximum 
(detected) 

(ng/kg)

Number 
Above 

Screening 
Level 

(detected)

Number 
Above 2x 

Mean       
OU-1/OU-2 

Background 
(detected)

Notes

2,3,7,8-TCDD 4.5 -- 57 19 12 35 5 --
1,2,3,7,8-PeCDD -- -- 57 33 17 110 NSL --
1,2,3,4,7,8-HxCDD -- 4 57 60 14 130 NSL 12
1,2,3,6,7,8-HxCDD -- 16 57 84 86 2,900 NSL 11
1,2,3,7,8,9-HxCDD -- 13 57 86 26 300 NSL 12
1,2,3,4,6,7,8-HpCDD -- 213 57 100 2,700 130,000 NSL 16
Octa CDD 13,000 3,918 57 100 20,000 900,000 4 15
2,3,7,8-TCDF 32 -- 57 56 52 400 8 --
1,2,3,7,8-PeCDF 110 9 57 42 20 84 0 11
2,3,4,7,8-PeCDF 11 12 57 60 37 310 14 14
1,2,3,4,7,8-HxCDF -- 52 57 88 40 330 NSL 12
1,2,3,6,7,8-HxCDF -- 30 57 77 24 120 NSL 14
1,2,3,7,8,9-HxCDF -- 1 57 25 5.1 12 NSL 11
2,3,4,6,7,8-HxCDF -- 16 57 82 18 100 NSL 15
1,2,3,4,6,7,8-HpCDF -- 93 57 49 970 22,000 NSL 15
1,2,3,4,7,8,9-HpCDF -- 6 57 74 35 730 NSL 22
Octa CDF 11,000 130 57 91 1,200 53,000 1 17
Total Tetra CDD -- 18 57 65 24 170 NSL 15
Total Penta CDD 3.9 25 57 46 52 270 19 11
Total Hexa CDD 39 81 57 98 310 9,900 25 17
Total Hepta CDD 390 446 57 100 5,000 240,000 18 17
Total Tetra CDF -- 101 57 93 320 1,800 NSL 26
Total Penta CDF -- 133 57 98 440 4,600 NSL 29
Total Hexa CDF 32 151 57 98 520 14,900 41 20
Total Hepta CDF 320 198 57 93 2,200 106,000 13 15
PCDD/DF TEQ 4.5 6 57 100 73 2,200 38 35
Total PCDD/DF -- 4813 57 100 29,000 1,300,000 NSL 20

Notes:
--: not available or not applicable
%: percent
COPCs: constituents of potential concern
ng/kg: nanograms per kilogram
NSL: no screening level
OU: operable unit 
PCBs: polychlorinated biphenyls
PCDD/DF: polychlorinated dibenzo-p-dioxins/dibenzofurans
PCDD/DF TEQ =  2,3,7,8-TCDD toxicity equivalent (USEPA 2010)

The distribution of 
concentrations of 
PCDD/DFs is random 
with no evident pattern 
to the sporadic higher 
concentrations in the 
Snow Creek floodplain. 
The highest PCDD/DF 
TEQ is 2.2 μg/kg (2,200 
ng/kg).  PCDD/DF 
concentrations do not 
exhibit the same pattern 
of source and 
distribution as PCBs. 
PCDD/DFs could be 
present as a result of 
general atmospheric 
dispersion and from 
multiple industrial 
sources in the region. 
PCDD/DFs are not 
COPCs in OU-1/OU-2.

Table G-9.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil PCDD/DFs
 Anniston PCB Site, Anniston, Alabama
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Constituent
Screening 

Concentration 
(ng/kg)

Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(ng/kg)

Maximum 
(detected) 

(ng/kg)

Number 
Above 

Screening 
Level 

(detected)

Notes

2,3,7,8-TCDD 3 4 0 -- -- --
1,2,3,7,8-PeCDD -- 4 0 -- -- NSL
1,2,3,4,7,8-HxCDD -- 4 0 -- -- NSL
1,2,3,6,7,8-HxCDD -- 4 75 1.9 3.1 NSL
1,2,3,7,8,9-HxCDD -- 4 25 2.3 2.3 NSL
1,2,3,4,6,7,8-HpCDD -- 4 100 23 26 NSL
Octa CDD 11 4 100 220 260 4
2,3,7,8-TCDF -- 4 50 13 18 NSL
1,2,3,7,8-PeCDF -- 4 25 13 13 NSL
2,3,4,7,8-PeCDF -- 4 75 33 82 NSL
1,2,3,4,7,8-HxCDF -- 4 100 24 74 NSL
1,2,3,6,7,8-HxCDF -- 4 100 6.6 20 NSL
1,2,3,7,8,9-HxCDF -- 4 25 2.7 2.7 NSL
2,3,4,6,7,8-HxCDF -- 4 100 3.9 10 NSL
1,2,3,4,6,7,8-HpCDF -- 4 0 -- -- NSL
1,2,3,4,7,8,9-HpCDF -- 4 75 16 41 NSL
Octa CDF -- 4 100 40 110 NSL
Total Tetra CDD 11 4 50 4.1 4.2 0
Total Penta CDD 11 4 0 -- -- --
Total Hexa CDD 11 4 100 6.4 13 1
Total Hepta CDD 11 4 100 49 56 4
Total Tetra CDF -- 4 100 380 810 NSL
Total Penta CDF -- 4 100 360 1,100 NSL
Total Hexa CDF -- 4 100 85 270 NSL
Total Hepta CDF -- 4 100 36 110 NSL
PCDD/DF TEQ 3 4 100 12 36 3
Total PCDD/DF -- 4 100 1,200 2,800 NSL

Notes:
--: not available or not applicable
%: percent
ng/kg: nanograms per kilogram
NSL: no screening level
OU: operable unit 
PCBs: polychlorinated biphenyls
PCDD/DF: polychlorinated dibenzo-p-dioxins/dibenzofurans
PCDD/DF TEQ =  2,3,7,8-TCDD toxicity equivalent (USEPA 2010)

The concentration in sediments are low with 
little difference between the mean and 
maximum values.  The distribution of 
concentrations appears random and not 
related to the patterns associated with PCBs. 
PCDD/DFs could be present as a result of 
general atmospheric dispersion and/or may 
be from multiple industrial sources in the 
area.

Table G-10.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment PCDD/DFs
 Anniston PCB Site, Anniston, Alabama
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number 
Above 

Screening 
Level 

(detected)

Number Above 
2x Mean FM 
Background 
(detected)

Number  Above 
2x Mean OU-

1/OU-2 
Background 
(detected)

Aluminum 77,000 7,505 15,009 39,900 7,959 15,918 54,000 119 100 8,800 29,000 0 9 9 No sample exceeded the SL. Data are generally 
consistent with background. 

Antimony 31 0.83 1.66 2.6 6.69 13.4 360 127 35 3.3 33 1 23 2

Only one sample (<1%, 33 mg/kg) exceeded the SL of 
31 mg/kg, and the mean of 3.29 is significantly lower 
than the SL. The OU-1/OU-2 max is higher than 
naturally occurring (FM) background, but is significantly 
lower than the OU-1/OU-2 background max, indicating 
sporadic elevated concentrations from a source outside 
of OU-1/OU-2.

Arsenic 0.39 7.99 15.97 49 8.42 16.8 120 194 99 11 120 192 25 24

OU-1/OU-2 concentrations are the same as local 
background. FM, OU-1/OU-2 background and OU-1/OU-
2 means are similar.  OU-1/OU-2 background and OU-
1/ OU-2 maximums are higher than the FM maximum 
suggesting anthropogenic source(s) of arsenic inside or 
outside of OU-1/OU-2. 

Barium 15,000 88 176 4,500 213 426 12,000 186 99 140 1,700 0 42 6 None above SL.

Beryllium 160 0.42 0.83 2 1.31 2.61 10 127 69 0.83 2.7 0 37 1 None above SL.

Cadmium 70 0.13 0.25 1.3 2.01 4.03 94 194 80 2.9 72 1 140 18

Only one sample (1%) was slightly higher (72 mg/kg) 
than the SL of 70 mg/kg and slightly lower than the OU-
1/OU-2  background max (94 mg/kg).  Maximum 
concentrations suggest anthropogenic sources of 
cadmium at levels that, for the most part, are not above 
SLs.  

Calcium -- 602 1,204 17,900 8,359 16,717 130,000 119 99 23,000 250,000 0 110 46
Nutrient, no soil SL. Concentrations are higher than 
background although the OU-1/OU-2 maximum is within 
a factor of 2 of the background maximum. 

Chromium -- 19 38 134 24.6 49.1 1100 194 99 120 14,000 0 42 29

Chromium SLs vary widely depending on valence state 
and are not used here for comparison with total 
chromium. The OU-/OU-2 average chromium 
concentration is driven by two elevated points of 14,000 
and 850 mg/kg.  If these two high points are removed, 
the average would be 39 mg/kg and the maximum would 
be 550 mg/kg, consistent with OU-1/OU-2 background.  
As shown on Figure G-17, the source for chromium is 
not OU-3.  

Table G-11.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil Metals
 Anniston PCB Site, Anniston, Alabama

NotesConstituent Screening Level 
(mg/kg)

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number 
Above 

Screening 
Level 

(detected)

Number Above 
2x Mean FM 
Background 
(detected)

Number  Above 
2x Mean OU-

1/OU-2 
Background 
(detected)

Table G-11.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil Metals
 Anniston PCB Site, Anniston, Alabama

NotesConstituent Screening Level 
(mg/kg)

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data

Cobalt 23 8.1 16.3 96 17.1 34.2 390 119 76 11 150 8 12 3

Only 7% of the samples were above screening levels 
and fewer were above OU-1/OU-2 background.  OU-
1/OU-2 background is slightly higher than FM 
background, suggesting an anthropogenic source of 
cobalt to the area. OU-1/OU-2 concentrations are more 
typical of FM background and are lower than OU-1/OU-
2 background, indicating that OU-3 is not the source of 
cobalt to the area.

Copper 3100 8.0 15.9 61 131 262 17000 127 98 94 1,820 0 108 5 None above SL.

Iron 55,000 19,623 39,247 56,300 22,756 45,512 160,000 119 100 30000 580,000 8 14 11

Although the means inside and outside of OU-1/OU-2 
are similar, the OU-1/OU-2 maximum indicates elevated 
concentrations inside of the OU.  Concentrations of iron 
in OU-1/OU-2 and in the surrounding area are 
attributable to multiple uses of iron in the area.

Lead 400 20 39 500 128 255 87,400 519 100 430 30,000 68 443 122

OU-1/OU-2 background and OU-1/OU-2 concentrations 
are significantly higher than FM background, indicating 
anthropogenic source(s) of lead to the area. The OU-
1/OU-2 maximum is lower than the background OU-
1/OU-2 maximum. These data are consistent with the 
multiple, known uses of lead in the area.

Magnesium -- 453 906 9,600 1,950 3,899 57,000 119 97 8,200 100,000 0 93 54

Nutrient, no soil SL. OU-1/OU-2 concentrations are 
higher than background although the OU-1/OU-2 
maximum is within a factor of 2 of the background 
maximum.

Manganese -- 736 1,472 19,000 1,273 2,546 36,000 119 100 1,000 10,000 0 21 8

OU-1/OU-2 concentrations are consistent with 
background. The OU-1/OU-2 mean is comparable with 
mean background, and the OU-1/OU-2 maximum is 
significantly less than the OU-1/OU-2 and FM 
background maximums.  Concentrations of manganese 
may be attributed to naturally occurring or 
anthropogenic background and do not appear to 
originate inside of OU-1/OU-2 or OU-3.  

Mercury 5.6 0.04 0.07 0.32 0.41 0.83 28 210 78 0.42 7.5 2 135 16

Mercury was detected above the SL in only 1% of the 
samples. The maximum concentration is higher outside 
of OU-1/OU-2 than inside and the means are similar 
indicating sources of mercury outside of OU-1/OU-2 and 
OU-3.  

Nickel 1,500 5.78 11.56 38 17.98 35.97 180 127 89 26 410 0 62 8 None above SL.
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency 

(%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number 
Above 

Screening 
Level 

(detected)

Number Above 
2x Mean FM 
Background 
(detected)

Number  Above 
2x Mean OU-

1/OU-2 
Background 
(detected)

Table G-11.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Soil Metals
 Anniston PCB Site, Anniston, Alabama

NotesConstituent Screening Level 
(mg/kg)

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data

Potassium -- 379 757 6,150 1,108 2,216 110,000 119 100 800 2,800 0 56 2 Nutrient, no soil SL. Consistent with background. 

Selenium 390 0.24 0.48 1.3 1.53 3.07 13 194 24 1.9 26 0 46 3 None above SL.

Silver 390 0.15 0.30 1.9 1.3 2.6 15 194 25 9.8 360 0 33 8 None above SL.

Sodium -- 333 667 643 418 835 5,090 129 20 250 840 0 2 1 Nutrient, no soil SL. Consistent with background. 

Thallium 5.1 1.22 2.45 34 8.28 16.6 81 127 50 5.5 30 33 42 3

OU-1/OU-2 and background means are higher than FM 
background, suggesting anthropogenic source(s) in the 
Anniston area. The OU-1/OU-2 mean is only slightly 
higher than OU-1/OU-2 background, and the max is 
lower than the OU-1/ OU-2 background max indicating 
that if concentrations are not completely attributable to 
natural sources, they are likely attributable to low level 
industrial background.

Vanadium 5.5 30.9 61.7 158 21.8 43.5 210 119 97 25 72 111 2 8

FM and OU-1/OU-2 background concentrations are 
higher than SLs. OU-1/OU-2 data are consistent with 
and generally lower than background values. 
Concentrations appear to be typical of naturally 
occurring background.

Zinc 23,000 18.9 37.9 209 624 1,249 11,000 127 100 400 3,000 0 123 10

None above the SL. The OU-1/OU-2 mean and overall 
distribution of zinc indicate that the concentrations are 
consistent with urban background and possibly other 
sources of zinc in the area.

Notes:
--: not available or not applicable
%: percent
FM: Fort McClellan
mg/kg: milligrams per kilogram
OU: operable unit 
PAHs: polycyclic aromatic compounds
SL: screening level
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency (%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number Above 
Screening Level 

(detected)

Number Above 2x 
Mean FM Background 

(detected)

Number Above 2x 
Mean OU-1/OU-2 

Background 
(detected)

Aluminum -- 4,296 8,593 17,400 4,429 8,857 8,500 11 100 3,700 6,000 NSL 0 0

No sediment SL. None were reported above 
2x mean background.  Concentrations  appear 
to be attributable to naturally occurring 
background.

Antimony 12 0.36 0.72 1.2 8.0 16.0 22 11 55 1.3 2.9 0 5 0
None above SL.  

Arsenic 7.24 5.67 11.3 20 12.5 25.1 71 17 100 10 21 11 7 0

Concentrations in OU-1/OU-2 are consistent 
with naturally occurring (FM) background and 
are lower than OU-1/OU-2 background.  
Although 7 samples were above 2x the mean 
FM background of 11 mg/kg, the OU-1/OU-2 
maximum of 21 mg/kg is consistent with the 
FM background max of 20 mg/kg and 
significantly lower than the OU-1/OU-2 
background maximum of 71 mg/kg.  None 
were reported above the 2x mean OU-1/OU-2 
background.  Arsenic may be present in OU-
1/OU-2 sediments from naturally occurring or 
anthropogenic sources.   

Barium -- 49.5 98.9 272 98.9 198 350 17 100 180 580 NSL 10 4

No sediment SL. Concentrations in sediment 
are higher than FM or OU-1/OU2 background, 
but significantly less than the human health 
soil SL of 15,000 mg/kg and less than soil 
background. Relatively low concentrations of 
barium in sediment appears to be from 
naturally occurring or anthropogenic sources 
inside and outside of OU-1/OU-2.

Beryllium -- 0.49 0.98 1.20 0.82 1.64 1.9 17 88 1.7 4.2 NSL 9 5

No sediment SL. Although above background, 
concentrations are low (max = 4.2 mg/kg) and 
significantly less than the human health soil 
SL of 160 mg/kg. Although the OU-1/OU-2 
max is slightly higher than FM or OU-1/OU-2 
background, neither the concentrations nor 
distribution suggest a significant source of 
beryllium.  

Cadmium 1.0 0.22 0.44 2.40 1.95 3.90 8.2 17 76 0.91 4.6 2 7 1

Only two samples were higher than the SL of 
1 mg/kg with a maximum concentration of 4.6 
mg/kg and only one sample was above 2x 
mean OU-1/OU-2 background.  Sediment 
samples collected from upstream of OU-1/OU-
2 are a little higher (max = 8 mg/kg) than 
those collected from OU-1/OU-2 (Figure G-
15). As noted for soils, it appears 
anthropogenic source(s) of cadmium may be 
present in the Anniston area (max soil 
background = 94 mg/kg) and these may be 
contributing relatively low levels of cadmium to 
OU-1/OU-2 sediments.  

Constituent Screening 
Level (mg/kg)

Table G-12.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment Metals
 Anniston PCB Site, Anniston, Alabama

Notes

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency (%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number Above 
Screening Level 

(detected)

Number Above 2x 
Mean FM Background 

(detected)

Number Above 2x 
Mean OU-1/OU-2 

Background 
(detected)

Constituent Screening 
Level (mg/kg)

Table G-12.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment Metals
 Anniston PCB Site, Anniston, Alabama

Notes

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data

Calcium -- 556 1,112 2,810 10,637 21,274 34,000 11 100 19,000 73,000 NSL 11 3

Nutrient, no sediment SL. Although above 
background, concentrations are less than in 
OU-1/OU-2 soils and appear to be generally 
consistent with area concentrations.   

Chromium 52 15.6 31 63 119 238 1,000 17 100 130 670 11 14 3

OU-1/OU-2 background is higher than FM 
background, and the OU-1/OU-2 maximum 
concentrations are less than OU-1/OU-2 
background.  As noted for soils, elevated 
concentrations of chromium appear to be from 
one or more anthropogenic sources in the 
Anniston area and chromium does not appear 
to be attributable to OU-3.  

Cobalt 50 5.51 11.0 22 11.5 23.0 50 17 94 26 110 2 12 6

Only two above SL of 50 mg/kg with a max of 
110 mg/kg. Sediment concentrations appear 
to be consistent with soil concentrations inside 
and outside of OU-1/OU-2.  

Copper 19 8.56 17.1 59 139 278 1300 11 100 50 230 10 10 0

None were reported above 2x mean OU-1/OU-
2 background.  Concentrations upstream in 
Snow Creek and in soils from outside of OU-
1/OU-2 indicate source(s) of copper that are 
not OU-3 related.  The highest concentration 
in OU-1/OU-2 sediment of 230 mg/kg is 
significantly less than the highest upstream 
concentration of 1,300 mg/kg and the OU-
1/OU-2 soil maximum background 
concentration of 17,000 mg/kg.  

Iron 20,000 17,633 35,267 57,500 14,594 29,189 37,000 11 100 35,000 100,000 7 3 4

Concentrations of iron in sediment are lower 
than in OU-1/OU-2 soils and appear to be the 
result of multiple historical and current uses of 
iron in the area.  

Lead 30 18.9 37.8 110 172 345 1,200 24 100 72 510 16 13 1

Only one sediment sample with a 
concentration of 510 mg/kg was higher than 
the residential soil cleanup goal of 400 mg/kg 
and above 2x mean OU-1/OU-2 background.   
Concentrations in sediment are low relative to 
OU-1/OU-2 concentrations in soil and are 
consistent with the multiple known uses of 
lead in the area.  

Magnesium -- 453 906 3,270 5,663 11,327 20,000 11 100 10,000 37,000 NSL 11 4

Nutrient, no sediment SL. Although sediment 
concentrations are above background, they 
are significantly less than soil concentrations.  
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency (%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number Above 
Screening Level 

(detected)

Number Above 2x 
Mean FM Background 

(detected)

Number Above 2x 
Mean OU-1/OU-2 

Background 
(detected)

Constituent Screening 
Level (mg/kg)

Table G-12.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment Metals
 Anniston PCB Site, Anniston, Alabama

Notes

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data

Manganese 460 356 712 2,050 951 1,902 7,500 17 100 1,800 5,200 16 14 7

OU-1/OU-2 background was higher than FM 
background indicating upstream sources of 
manganese. OU-1/OU-2 concentrations are 
generally consistent with OU-1/OU-2 sediment 
background and a little lower than OU-1/OU-2 
soil background.  Concentrations may be 
attributable to local anthropogenic sources, 
but do not appear to originate in OU-3.  

Mercury 0.13 0.06 0.12 0.28 0.18 0.36 0.96 17 88 1.1 8.6 11 11 6

The maximum concentration of mercury in 
sediment (8.6 mg/kg) is lower than  the OU-
1/OU-2 soil background maximum of 28 
mg/kg. The concentrations in sediment are 
likely the result of runoff from several local 
sources throughout the Anniston area.  The 
sediment mean concentration (1.1 mg/kg) is 
slightly higher than the soil mean (0.4 mg/kg), 
likely because sediment samples were 
collected in depositional areas (i.e., higher 
concentration areas) of Snow Creek.

Nickel 16 6.51 13.0 33 32.1 64.3 270 17 100 35 110 12 12 3

Mean and maximum inside and outside of OU-
1/OU-2 are consistent with each other and 
consistent with the multiple industrial uses of 
heavy metals in the area.  

Potassium -- 507 1,013 4,810 289 578 440 11 100 370 660 NSL 0 1
Nutrient, no sediment SL. Consistent with 
background.

Selenium 2.0 0.36 0.72 1.9 1.2 2.4 1.2 11 64 1.3 3.4 2 5 1

FM, OU-1/OU-2 and OU-1/OU-2 background 
concentrations are similar, indicating that 
concentrations are attributable to naturally 
occurring background. Max of 3.4 mg/kg is 
only slightly above the SL of 2 mg/kg and the 
2x mean OU-1/OU-2 background of 2.4 
mg/kg.
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Mean 2x Mean Maximum Mean 2x Mean Maximum Number of 
Samples

Detection 
Frequency (%)

Mean 
(detected) 

(mg/kg)

Maximum 
(mg/kg)

Number Above 
Screening Level 

(detected)

Number Above 2x 
Mean FM Background 

(detected)

Number Above 2x 
Mean OU-1/OU-2 

Background 
(detected)

Constituent Screening 
Level (mg/kg)

Table G-12.  OU-1/OU-2 Chemical of Potential Concern Evaluation: Sediment Metals
 Anniston PCB Site, Anniston, Alabama

Notes

FM Background (mg/kg) OU-1/OU-2 Background (mg/kg) OU-1/OU-2 Data

Silver 2.0 0.16 0.32 1.1 2.47 4.93 4.8 11 18 0.66 0.71 0 2 0
None above SL.

Sodium -- 346 692 738 -- -- -- 11 0 -- -- -- -- --
Nutrient, no sediment SL. Sodium was not 
detected in OU-1/OU-2 sediment samples.  

Thallium -- 0.06 0.12 0.22 2.47 4.93 4.3 11 82 12 50 NSL 9 5

No sediment SL. Concentrations in OU-1/OU-
2 sediment are higher than in background 
sediment and than in OU-1/OU-2 soils, but the 
max in sediment (50 mg/kg) is lower than in 
soils outside of OU-1/OU-2 (max = 82 mg/kg).  
Thallium concentrations in soil might be 
attributable to anthropogenic sources inside or 
outside of OU-1/OU-2.  

Vanadium -- 20.4 40.9 67 29.8 59.5 59 17 100 31 64 NSL 6 2

No sediment SL. Concentrations are 
consistent with background and are probably 
naturally occurring.

Zinc 124 26.4 52.7 111 1,114 2,228 19,000 11 100 160 440 6 11 0

Mean OU-1/OU-2 background is higher than 
FM background, indicating anthropogenic 
source(s) consistent with other known uses of 
heavy metals in the area. No OU-1/OU-2 
samples were detected above 2x mean OU-
1/OU-2 background indicating concentrations 
are consistent with local, anthropogenic 
background.

Notes:
--: not available or not applicable
%: percent
FM: Fort McClellan
mg/kg: milligrams per kilogram
OU: operable unit 
PAHs: polycyclic aromatic compounds
SL: screening level
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Anniston PCB Site
Anniston, Alabama

Total PCB Aroclor
Concentrations in Soil

Figure

G-4

OU-1/OU-2 Remedial Investigation Report

0 1,900 3,800
Feet

Graphic Scale

Legend
Soil Sample Location
Total PCB (mg/kg)
!( ND or < 1
!( ≥ 1 or <10
!( ≥ 10 to < 25
!( ≥ 25 to < 50
!( ≥ 50 to < 500
!( ≥ 500

Snow Creek
11th Street Ditch
West 9th Street Creek
OU-1/OU-2 Investigation Area
OU-3 Boundary

Anniston

Oxford

CITY: SYR  DIV/GROUP: 40  DB:   LD: KES  PIC:   PM:   TM:   TR:   
Anniston (B0010291.2010.00001)
Q:\Anniston_PCB_Site\AnnistonAL\MXDs_Printfiles\Reports\OU1_2_RI_Report\mxd\OU1_2_PCBs_Soil_Sed_Set3.mxd 9/16/2014 2:27:50 PM

Notes:
1.  mg/kg: milligrams per kilogram
     ND: nondetect
     OU: operable unit
     PCB: polychlorinated biphenyls

2.  Aerial imagery provided by Calhoun County.
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Anniston PCB Site
Anniston, Alabama

Total PAH Concentrations
in Soil and Sediment

Figure

G-5

OU-1/OU-2 Remedial Investigation Report

Legend
Sediment Sample Location
Total PAH (mg/kg)
") ND or < 8.8
") 8.8 - 17.7
") 17.7 - 50
") 50 - 100
") > 100

Soil Sample Location
Total PAH (mg/kg)
!( ND or < 8.8
!( 8.8 - 17.7
!( 17.7 - 50
!( 50 - 100
!( > 100

Snow Creek
11th Street Ditch
West 9th Street Creek
OU-1/OU-2 Investigation Area
OU-3 Boundary

Anniston

Oxford

Notes:
1.  mg/kg: milligrams per kilogram 
     ND: nondetect
     OU: operable unit
     PAH: polycyclic aromatic hydrocarbon
    
2. Aerial imagery provided by Calhoun County.
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Anniston PCB Site
Anniston, Alabama

Total PCDD/DF Concentrations
in Soil and Sediment 

Figure

G-6

OU-1/OU-2 Remedial Investigation Report

LEGEND:
Sediment Sample Location
Total PCDD/DF Concentration (µg/kg)
") < 2
") 2 - 4
") 4 - 8
") > 8

Soil Sample Location
Total PCDD/DF Concentration (µg/kg)
!( < 2
!( 2 - 4
!( 4 - 8
!( > 8

Snow Creek
11th Street Ditch
West 9th Street Creek
OU-1/OU-2 Investigation Area
OU-3 Boundary

Anniston

Oxford

Notes:
1.  OU: operable unit
     PCDD/DF: polychlorinated dibenzodioxins/dibenzofurans
     µg/kg: micrograms per kilogram

2.  Aerial imagery provided by Calhoun County.
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PCDD/DF TEQ Concentrations
in Soil and Sediment

Figure

G-7

Legend
Sediment Sample Location
PCDD/DF TEQ Concentration (µg/kg)
") < 0.001
") 0.001 - 0.25
") 0.25 - 2
") > 2

Soil Sample Location
PCDD/DF TEQ Concentration (µg/kg)
!( < 0.001
!( 0.001 - 0.25
!( 0.25 - 2
!( >2

Snow Creek
11th Street Ditch
West 9th Street Creek
OU-1/OU-2 Investigation Area
OU-3 Boundary

Anniston

Oxford
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Q:\Anniston_PCB_Site\AnnistonAL\MXDs_Printfiles\Reports\OU1_2_RI_Report\mxd\OU1_2_PCDD_DF_TEQ_Soil_Sed_Set3.mxd 9/10/2014 10:20:47 AM

Notes:
1.  OU: operable unit
     PCDD/DF: polychlorinated dibenzodioxins/dibenzofurans
     TEQ: toxic equivalency
     µg/kg: micrograms per kilogram

2.  Aerial imagery provided by Calhoun County.
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FIGURE

G-8

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

PCDD/DF Concentrations as a Function 
of Total PCB Concentrations
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FIGURE

G-9

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

PCDD/DF TEQ Concentrations as a 
Function of Total PCB Concentrations
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FIGURE

G-10

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

Frequency Distribution of Arsenic in 
Soil
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Arsenic Concentrations 
in Soil and Sediment

Figure

G-11

Legend
Sediment Sample Location
Arsenic Concentration (mg/kg)
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") 8.0 - 16
") > 16 (2x Background in Soil)

Soil Sample Location
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Notes:
1.  mg/kg: milligrams per kilogram
     ND: nondetect
     OU: operable unit

2.  Aerial imagery provided by Calhoun County.

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

0 1,900 3,800
Feet

Graphic Scale

BButterly
Text Box



9/9/2014
\\arcadis-us.com\officedata\Fairport-NY\PROJECTS\Anniston\September 2014 OU1-OU2 RI Report\Figures\Excel\COPC_OU-1_OU-2_Sed_Metals_Dist_20130905.xlsxFigure G-12

FIGURE

G-12

Anniston PCB Site
Anniston, Alabama

Arsenic Concentrations in Snow Creek Sediment with 
Distance from Lake Logan Martin

OU-1/OU-2 Remedial Investigation Report

0

10

20

30

40

50

60

70

80

3637383940414243

Ar
se

ni
c 

(m
g/

kg
) 

Distance from Lake Logan Martin (miles) 

Snow Creek West 9th Street Creek

OU-4 OU-1/OU-2 

Sediment Screening Level 
(7.24 mg/kg) 

Notes: 
mg/kg: milligrams per kilogram 
OU: operable unit 
RR: railroad 
Rt.: route 

BButterly
Text Box



9/9/2014
\\arcadis-us.com\officedata\Fairport-NY\PROJECTS\Anniston\September 2014 OU1-OU2 RI Report\Figures\Excel\COPC_Frequency_Distribution_Figures_20140904.xlsxFigure G-13

FIGURE

G-13

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

Frequency Distribution of Barium in 
Soil

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.1 1 10 100 1000 10000 100000

Cu
m

ul
at

iv
e 

Re
la

tiv
e 

Fr
eq

ue
nc

y 
(%

) 

Barium (mg/kg) 

Inside OU-1/OU-2 Outside OU-1/OU-2 Soil Screening Level

Notes: 
mg/kg: milligrams per kilogram 
OU: operable unit 
%: percent 

BButterly
Text Box



9/9/2014
\\arcadis-us.com\officedata\Fairport-NY\PROJECTS\Anniston\September 2014 OU1-OU2 RI Report\Figures\Excel\COPC_Frequency_Distribution_Figures_20140904.xlsxFigure G-14

FIGURE

G-14

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

Frequency Distribution of Cadmium 
in Soil

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.01 0.1 1 10 100

Cu
m

ul
at

iv
e 

Re
la

tiv
e 

Fr
eq

ue
nc

y 
(%

) 

Cadmium (mg/kg) 

Inside OU-1/OU-2 Outside OU-1/OU-2 Soil Screening Level

Notes: 
mg/kg: milligrams per kilogram 
OU: operable unit 
%: percent 

BButterly
Text Box



9/9/2014
\\arcadis-us.com\officedata\Fairport-NY\PROJECTS\Anniston\September 2014 OU1-OU2 RI Report\Figures\Excel\COPC_OU-1_OU-2_Sed_Metals_Dist_20130905.xlsxFigure G-15

FIGURE

G-15

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

Cadmium Concentrations in Snow Creek Sediment 
with Distance from Lake Logan Martin

0

1

2

3

4

5

6

7

8

9

10

3637383940414243

Ca
dm

iu
m

 (m
g/

kg
) 

Distance from Lake Logan Martin (miles) 

Snow Creek West 9th Street Creek

OU-4 OU-1/OU-2 

Sediment Screening Level  
(1 mg/kg) 

Notes: 
mg/kg: milligrams per kilogram 
OU: operable unit 
RR: railroad 
Rt.: route 

BButterly
Text Box



9/9/2014
\\arcadis-us.com\officedata\Fairport-NY\PROJECTS\Anniston\September 2014 OU1-OU2 RI Report\Figures\Excel\COPC_Frequency_Distribution_Figures_20140904.xlsxFigure G-16

FIGURE

G-16

Anniston PCB Site
Anniston, Alabama

OU-1/OU-2 Remedial Investigation Report

Frequency Distribution of Chromium 
in Soil

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.1 1 10 100 1000 10000 100000

Cu
m

ul
at

iv
e 

Re
la

tiv
e 

Fr
eq

ue
nc

y 
(%

) 

Chromium (mg/kg) 

Inside OU-1/OU-2 Outside OU-1/OU-2 Soil Screening Level

Notes: 
mg/kg: milligrams per kilogram 
OU: operable unit 
%: percent 

BButterly
Text Box



!(

!(!(!(!(

!(!(

!(!(

!(!(
!(

!(!(

!(!(
!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(
!(
!(

!(

!(!(

!(
!(!(
!(

!(

!(

!(!(

!(

!(

!(

!(!( !(

!(!(

!(!(

!(!(!(

!(
!(
!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(
!(
!(!(
!(
!(!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(

!(
!(

!(
!(

!(
!(

!(
!(

!(
!(!(

!(!(!(
!(!(!(!(

!(!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!( !(!(

!(

!(
!(

!( !(

!(

!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(
!(

!(!(
!(

!(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(!( !(

!(

!(!(

!(!( !(

!(!(
!(

!(
!(!( !(

!(!(

!(

!(!(

!(

!(

!(
!(

!(
!(

!(
!(

!(
!(

!( !(
!(!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(
!(!( !(

!(

!(

!(
!(

!(!(!( !(

!(!(!(

!(!(

!(!(
!( !(

!(
!(

!(

!(
!(

!( !(!(

!(

!(!(!(

!(!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(
!(!(!(

!( !(

!(

!(

!(!(

!(

!(

!(

!(

!(!(
!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(
!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(!( !(

!(

!(!( !(

!(!(!(

!(!(

!(

!(
!(

!(
!(
!(!(!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(

!(
!(
!(

!(

!(!(

!(!(

!(!(!(

!(

!(!(
!( !(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(!(

!(

!(!(

!(
!( !(

!(

!(

!(!(

!(

!(

!(!(!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(

!(

!( !(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!( !(
!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(!(

!(!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(!(!(!(

!(

!(

!(!(

!(

!(!(

!(

!(!(!(!(

!(!(
!(

!(

!(
!(!(!(

!(

!(
!(

!(!(

!(
!(

!(

!(!(
!(!(
!(

!(

!(

!(

!(

!(!(!(
!(!(

!(!(

!(!(
!( !(

!(

!(!(
!(

!(!(!(!(
!(

!(

!(
!(!(

!(

!(

!(
!(

!(

!(

!(!(

!(
!(!(

!(
!(

!(

!(!(
!(

!(

!(!(

!(

!(!(

!(

!(

!(!(

!(
!(

!(

!(!(

!(
!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!( !(!(
!(

!(!(!(

!(
!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(
!(

!(!(
!(

!(!(
!(!(
!(!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(
!(!(

!(
!(
!(

!( !(

!(!(!(

!(

!(!(

!(!(

!( !( !(!(

!(!(

!(!(!(

!(!(!(
!(

!(!(
!(!(
!(
!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(!(!(

!(

!(
!(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(!(

!(!(

!(!(

!(

!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(

!(

!(
!(

!(
!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(!(
!( !(

!(

!(!(

!( !(

!(

!(
!(

!(

!(

!( !(!(!(
!(!(!(

!(!(
!(

!(

!(!(!(

!(

!(!(!(

!(!(

!(

!(!(!(
!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(
!(!( !(!(
!(

!(!( !(!(

!(
!(!(
!(!(
!(!(!(

!(!(

!( !(

!(
!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(!(

!(!(

!(
!(

!(

!(

!(

!(

!(!(
!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(
!(

!(

!(

!(

!(!(

!(
!(!(

!(!(!(
!(!(

!(

!(
!(

!(

!(!(

!(

!(
!(
!(!( !(!(

!(

!(!(

!(
!(
!(

!(!(

!(!(

!(!(
!(

!(
!(!(

!(!(

!(

!(

!(

!( !(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!(

!(

!(!(
!(

!(
!(

!(!(

!(

!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(!(!(
!( !(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(
!(

!( !( !(!(!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(!(

!(!(

!(
!(

!(
!(
!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(

!(

!(

!(!(!(!(

!(!(

!(!(

!(

!(

!(

!(!(!(!(
!(

!(!(!(
!( !(
!(!(

!(

!(

!(!(

!(

!(

!(!(

!(!(

!(!(!(

!(!(!(

!(!(

!(
!(

!(!(

!(!(

!(!(!(
!(!(!(
!(

!(
!(

!(!(

!(!(!(!(

!(!(

!(!(

!(
!(

!(!(

!(!(!(!(

!(!(

!(!(
!(

!(!(!(!(

!(!(

!(!(!(!( !(!(
!(!(

!(!(!(

!(!(
!(!(

!(

!(

!(
!(!(

!(

!(!(

!(!(

!(!(

!(

!(!( !(!(

!(!(

!(!(

!(!(

!(!(!(

!(

!(!(

!(!(

!(!(

!(

!(!(
!(!(

!(!(

!(
!(

!(

!(!(
!(!(

!(

!(

!(
!(!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!(!(!(!(!(
!(!(!(

!(
!(

!(!(

!(!(

!(

!(

!(
!(!(

!(

!(!(!(!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(
!(

!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

Concentrations of
Chromium in Soil

Figure

G-17

Legend
Soil Sample Location
Chromium Concentration (mg/kg)
!( ND or < 20 
!( 20 - 38
!( 38 - 50
!( 50 - 100
!( 100 - 500
!( > 500

Snow Creek 
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Q:\Anniston_PCB_Site\AnnistonAL\MXDs_Printfiles\Reports\OU1_2_RI_Report\mxd\OU1_2_Chromium_Soil_Sed_Set3.mxd 9/10/2014 10:20:37 AM

Notes:
1.  mg/kg: milligrams per kilogram
     ND: nondetect
     OU: operable unit

2.  Aerial imagery provided by Calhoun County.
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Figure

G-26
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Pollutant (Outfall Number) Detection Maximum Maximum Average of Average of Number of Units Units 
Level Used Daily Value Daily Value Analyses Analyses Analyses 

Cone. Mass Cone. Mass Cone. Mass 

Acenaphthene 0.74 ppm 0.0028 2 ppd 

Acrolein 
Acrylonitrile 
Benzene 0.20 0.0057 2 ppd 

Benzidine 
Carbon Tetrachloride 0.50 0.0012 2 ppd 

Chlorobenzene 0.10 0.0002 2 ppd 

1 ,2,4-Trichlorobenzene 0.55 0.0013 2 ppd 

Hexachlorobenzene 0.80 0.0018 2 ppd 

1 ,2-Dichloroethane 0.10 0.0012 2 ppd 

1 , 1 , 1-Trichloroethane 0.12 0.003 2 ppd 

Hexachloroethane 0.80 0.0018 2 ppd 

1 , 1-Dichloroethane 0.50 0.0012 2 ppd 

1,1 ,2-Trichloroethane 0.50 0.0012 2 ppd 

1,1 ,2,2-Tetrachloroethane 
Chloroethane 0.36 0.0008 2 ppd 

Bis(2-chloroethyl)ether 
2-Chloroethyl vinyl ether 
2-Chloronaphthalene 
2,4,6-Trichlorophenol 
Parachlorometa cresol 
Chloroform 0.14 0.0019 2 ppd 
2-Chlorophenol 2 j>pd 
1 ,2-Dichlorobenzene 0.55 0.0013 2 ppd 
1 ,3-Dichlorobenzene 0.65 0.0015 2 ppd 
1 ,4-Dichlorobenzene 0.57 0.0014 2 ppd 
3,3-Dichlorobenzidine 
1, 1-Dichloroethylene 0.50 0.0012 2 ppd 
1 ,2-Trans-dichloroethylene 0.20 0.0005 2 ppd 
2,4-Dichlorophenol 
1 ,2-Dichloropropane 0.50 0.0012 2 ppd 
1 ,2-Dichloropropylene 
1 ,3-Dichloropropylene 0.21 0.0005 2 ppd 
2,4-Dimethylphenol 

ADEM Form 186 01/10 m3 Page 9 of 16 



Pollutant Detection Maximum Maximum Average of Average of Number of Units Units 
Level Used Daily Value Daily Value Analyses Analyses Analyses 

Cone. Mass Cone. Mass Cone. Mass 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
1 ,2-Diphenylhydrazine (as 
Azobenzene) 
Ethyl benzene 0.11 0.0083 2 ppd 
Fluoranthene 0.70 0.0016 2 ppd 
4-Chlorophenyl phenyl ether 
4-Bromophenyl phenyl ether 
Bis(2-chloroisopropyl)ether 
Bis(2-chloroethoxy) methane 
Methylene chloride 1.0 0.0023 2 ppd 
Methyl chloride 1.0 0.0023 2 ppd 
Methyl bromide 
Bromoform 
Dichlorobromomethane 
Chlorodibromomethane 
Hexachlorobutadiene 0.61 0.0014 2 ppd 
Hexachlorocyclo_g_entadiene 
lsophorone 
Naphthalene 0.69 0.0016 2 ppd 
Nitrobenzene 0.57 0.0013 2 ppd 
2-Nitrophenol 0.73 0.0017 2 ppd 
4-Nitrophenol 9.8 0.0224 2 ppd 
2,4-Dinitrophenol 
4,6-Dinitro-o-cresol 4.9 0.0112 2 ppd 
N-nitrosodimethylamine 
N-nitrosodiphenylamine 
N-nitrosodi-n-propylamine 
Pentachlorophenol 
Phenol 
Bis(2-ethylhexyl)phthalate 1.6 0.0036 2 ppd 
Butyl benzyl phthalate 
Di-n-butyl phthalate 0.87 0.0020 2 ppd 
Di-n-octyl phthalate 
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Pollutant Detection Maximum Maximum Average of Average of Number of Units Units 
Level Used Daily Value Daily Value Analyses Analyses Analyses 

Cone. Mass Cone. Mass Cone. Mass 

Diethyl phthalate 0.85 0.0019 2 ppd 

Dimethyl phthalate 0.96 0.0022 2 ppd 
Benzo(a)anthracene 
Benzo(a)pyrene 
3,4-Benzofluoranthene 
Benzo_{_k}fluoranthane 
Chrysene 
Acenaphthylene 
Anthracene 0.72 0.0016 2 ppd 
Benzo(ghi)perylene 
Fluorene 0.92 0.0021 2 ppd 
Phenanthrene 0.80 0.0018 2 ppd 
Dibenzo( a, h)anthracene 
ldeno(1 ,2,3-cd)pyrene 
Pyrene 0.63 0.0014 2 ppd 
Tetrachloroethylene 0.50 0.0012 2 ppd 
Toluene 0.10 0.0030 2 ppd 

Trichloroethylene 0.50 0.0012 2 ppd 
Vinyl Chloride 0.18 0.0004 2 ppd 
Aldrin 
Dieldrin 
Chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
alpha-endosulfan 
Beta-endosulfan 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachloro epoxide 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
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Pollutant Detection Maximum Maximum Average of Average of Number of Units Units 
Level Used Daily_ Value Daily Value Analyses Analyses Analyses 

Cone. Mass Cone. Mass Cone. Mass 

PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 
Toxaphene 
2,3,7,8-TCDD 
Asbestos 
e_H 
Biochemical Oxygen 
Demand ( 5-day) 
Chemical Oxygen Demand 
Chlorides, Total 
Chlorine, Total Residual 
Flouride 
Magnesium, Total 
Ammonia (as N) 
Oil and Grease 
Total Suspended Solids 
Total Organic Carbon 
Kjeldahl N 
Nitrate+ Nitrite (as N) 
Total Organic N 
Phosphorous (as Pj 
Sulfate (S04) 
Sulfide( S) 
Sulfite (S03) 
Temperature (Winter) 
Temperature (Summer) 
Color, ADMI 
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Pollutant Detection Maximum Maximum Average of Average of Number of Units Units 
Level Used DailvValue Dailv Value Analvses Analyses Analyses 

Cone. Mass Cone. Mass Cone. Mass 

Antimony, Total 
Arsenic, Total 
Barium, Total 
Beryllium, Total 
Cadmium, Total 
Chromium, Total 
Cop~er, Total 
Cyanide, Total 0.0025 mg/L 0 2 ppd 
Lead, Total 3.4 0.0079 2 ppd 
Mercury, Total 
Nickel, Total 
Selenium, Total 
Silver, Total 
Thallium, Total 
Zinc, Total 6.5 0.0465 2 ppd 
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